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CELESTAR 





here’s why a Celestar 
is your best 
telescope buy 


The performance of Celestar telescopes makes 
the study of astronomy even more interesting 
and exciting. You'll be able to see: double 
stars down to the theoretical limit of resolution; 
details in the belts of Jupiter; surface markings 
on Mars; the phases of Venus; the ring system 
of Saturn; fine surface detail on the moon; 
galactic nebulae and star clusters. 


UNEXCELLED OPTICS 

A telescope is only as good as its optics, and 
the optics in the Celestars are unexcelled. They 
are made by Fecker craftsmen who are long 
experienced in the manufacture of large observa- 
tory telescopes. The hand-corrected spherical 
and aspheric surfaces are accurate to % wave 
length. All of the mirrors are of the highest 
quality pyrex, aluminized, and quartz over- 
coated for surface protection. The refracting 
optics are coated with magnesium fluoride to 
minimize reflection. Celestars have resolving 
powers that equal or exceed theoretical limits. 


MANY PROFESSIONAL FEATURES 
Attractively styled, the Celestars are modern, 
precision instruments with many features gen- 
erally had only on telescopes costing much more: 
e Fork type, equatorial mounting; no counter- 
weights to set. 
e Sturdy, felescope tripod that will not wobble. 
Electric Drive for automatic tracking, effort- 
less viewing. 
30 mm clear aperture finder telescope. 
e Setting Circles—Right Ascension and Decli- 
nation—for ease in locating objects. 
Durable, aluminum tube; will not warp; 
maintains perfect collimation when once set. 
e Slow motion adjustments for accurate settings. 
e Rack and pinion focusing for fine adjustments. 
e Easily portable. With an inverter, the electric 
drive can be operated from a car battery. 


The Celestar-4 has a Newtonian optical system 
of 4 inches clear aperture. Its effective focal 
length is 35 inches. Two Ramsden eyepieces and 
a Barlow lens provide four magnifications: 35X, 
70X, 105X, 210X. Complete price, only $4Qg@se 


The Celestar-6 features a newly developed cata- 
dioptric optical system. Its effective focal length 
is 90 inches in a tube only 35 inches long. The 
reflector supports are so arranged as to elimi- 
nate spider diffraction completely. A Kellner 
and two orthoscopic eyepieces are furnished in 
a turret adapter, giving magnifications of 90X, 
180X, 270X. Complete price, only $4500 


A 35 mm Praktica reflex camera with a focal 
plane shutter and camera adapter is available 
for the Celestar-6 for an additional $89.50. 


All prices are f.o.b. Pittsburgh, Pa., and are subject to change 
without notice. Applicable state and local taxes are in addition. 


j- we. fecker inc. 


A subsidiary of American Optical Company 


6592 HAMILTON AVENUE, PITTSBURGH 6, PA. 
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Operation Phototrack 


PROGRAM for volunteer photo- 

graphic artificial 
satellites has been formally endorsed by 
the U. S. National Committee for the 
IGY. Called Phototrack, its aim is to pro- 
vide photographic records of satellite pas- 
sages that will supplement observations 
by the world network of high-precision 
Baker-Nunn cameras operated by the 
Smithsonian Astrophysical Observatory. 

The new program is actively supported 
by the Society of Photographic Scientists 
and Engineers. The requirement is for 
negatives of at least 4 by 5 inches, taken 
with lenses of 5-inch focal length or 
longer. The trace of the satellite against 
the background of star trails is to contain 
two gaps or displacements timed to an 
accuracy of 1/10 second. 

Although the determination of a satel- 
lite’s position along its path is limited by 
the accuracy of timing, the position of the 
path itself can be determined to within 
50 yards from Phototrack negatives. This 
will aid studies of the size and shape of 
the earth and the effects of air drag on 
the moonlet. 

Fast lenses, some of the new very sensi- 
tive emulsions, and forced development 
are required to record most of the faint 
satellites now in orbit, such as the six- 
inch sphere of Vanguard I (195882). For 
such objects, photographers need to know 
in advance the optimum camera orienta- 
tion and, in some cases, precisely when to 
begin, interrupt, and end the exposure 
for an object they cannot observe visually. 

A Phototrack observer has to supply 
his camera’s latitude and longitude with- 
in one foot, as well as his elevation above 
sea level. Maps showing triangulation 
markers and bench marks may be ob- 
tained from the U. S. Geological Survey, 
and members of the American Congress 
on Surveying and Mapping have been 
asked to help. 

Short-wave time signals from Station 
WWY are essential to timing the photo- 
graphic trail breaks. In the IGY Bulletin, 
March, 1958, several methods for record- 
ing time are suggested, including photog- 
raphy of an accurate clock by another 
camera and photoflash. Further details 
and report forms may be requested from 
Mr. N. Goodwin, SPSE, 826 Connecticut 
Ave. N.W., Washington 6, D. C. 

The Phototrack project is receiving 
orbital predictions by means of the Civil 
Air Patrol radio network, headed by Sta- 
tion VPZ, which has been broadcasting 
satellite observing data every weekday 
evening since November 26th. Communi- 
cations arrangements are being improved 
to serve simultaneously the needs of 
Phototrack, MOONWATCH, Moonbeam, 
ionospheric stations, and interested news- 
papers within the United States. 
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The 28-foot dish and fiberglass tripod carries the antenna system, one of the 
most elaborate ever placed on such a paraboloid; it was designed by Henry 
Jasik. All illustrations with this article are from the Radio Astronomy Station 
of Harvard Observatory. 


HE FIRST radio observations of in 
jae emissions from solar disturb- 

ances were made unexpectedly during 
World War II by military research groups. 
In England in 1942, it was thought that 
strong noiselike interference that ap- 
peared on radar screens was a jamming 
signal transmitted by the enemy, but it 


found that sunspot 


was very quickly 
regions were responsible. 

In the frequency range of 20 to 200 
megacycles per second, this radio energy, 
when it reaches the earth, has an inten 
sity of about 10 to 10° MKS unit (watts 
per square meter per cycle per second). 
\t times there are violent outbursts, last 
ing for 20 minutes or so, when the inten 
increase to 10°” unit or even 
Although these signals originate 


sity may 
higher. 
93 million miles away, their strength is 
comparable with that of an average tele 
vision station 50 miles distant. Solar radio 
noise has on occasion actually obliterated 
the pictures on television sets in areas 
remote from transmitters. 
For comparison, the weakest “radio 
stars” so far detected have intensities at 
80 megacycles of the order of 10” unit, 
and the background thermal radiation 
from the sun is some 5 « 10” 
Since World War II, many observations 


of solar radio emissions have been made 


unit. 


on fixed-frequency receivers, at individual 
points in the radio spectrum between 
20 and 40,000 The first 
spectral or sweep-frequency observations 
were begun in 1949 by J. P. Wild and 
L.. 1. McCready, who had equipment 
sweeping the band from 70 to 130 mega- 
cycles. This work was done at Dapto, 
about 60 miles south of Sydney, Australia, 


megacycles. 
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and was subsequently extended to 40-240 
megacycles. It marked a notable advance 
in solar radio astronomy techniques. 
Ihe Harvard Radio Astronomy Station 
at Ft. Davis, Texas, has been in operation 
nearly two years. It is essentially con- 
cerned with sweep-frequency observations 
of active areas on the sun, and it forms 


a radio counterpart to the optical solai 


Solar Radio 


Astronomy 
in | exas 


ALAN MAXWELL 
Radio Astronomy Station 
Harvard College Observatory 


observatory at Sacramento Peak, New 
Mexico, where we had originally intended 
to set up our equipment. 

But the high level of man-made in- 
terference from White Sands Proving 
Ground and Holloman Air Force Base, 
both directly below Sacramento Peak, 
made that site unfavorable. Furthermore, 
the 9,000-foot elevation of Sacramento 
Peak gives it wide horizons for unwanted 
television and FM radio signals from dis- 
tant towns. A careful survey was therefore 
made of a number of other sites in Texas, 
\rizona, New Mexico, and Colorado. 

The final choice was the floor of a 
valley in the Davis Mountains of western 
Texas, within sight of the McDonald Ob- 





A view of the racks that contain the sweep-frequency equipment, with the three 
receivers and the cathode-ray-tube display unit. The C.R.T.’s themselves are at 
the upper right (see also diagram opposite). 
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A slow-drift burst of great intensity moving through the whole observing range. 


ing optical observations of the 


servatory of the University of Texas. At 


in elevation of about 5,200 feet above sea 
level, the station is surrounded on nearly 
500 feet higher. 
For frequencies above 35 megacycles, the 
site is virtually free from radio interfer- 
ence, except for weak television signals 
from the nearest large towns, over 160 
miles away. These unwanted signals are 
from 100 to 1,000 times weaker at the 
station site than they are at the top of 


all sides by mountains 


the Davis Mountains. 

The laboratory and antennas are ap 
proximately eight miles from the town of 
Ft. Davis, where the station has an office, a 
workroom, and two excellently equipped 
darkrooms for handling film records made 
by the equipment. 

\ power line to the station was brought 


It began at 17:34 Universal time, Jan- 
uary 7, 1957, and was completely isolated in time from any other activity recorded at Ft. Davis. There were no correspond- 


sun at that time. 
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on page 390. 


in four miles from the line running up 
to McDonald Observatory. The main line 
carries 12 kilovolts, and the station trans- 
former has been placed as far away from 
the antennas as possible to prevent any 
possible interference. There is an emer- 





RECEIVER A 


1IOO-I8O MC/S 





DOUBLE DIPOLES 









WITH 


REFLECTING SCREEN 


ee - 7 OSCILLATOR 








T 


RF ae VIDEO To Cathode 
AMPLIFIER MIXER AMPLIFIER DETECTOR AMPLIFIER | of CRT 
' 


Sweep Voltage 


; RF 
aged DISCRIM- 
AMPLIFIER INATOR 80 Mc/s 
Oe 


TIME 





























DISPLAY 
To Vertical UNIT 
Plates of 
CRT C.R.T.'s 
DEFLECTION + Intensity 
AMPLIFIER Modulated 
100 A 
100 
BLANKING | To Grid 100 











Synchronization Pulses 


AMPLIFIER 











RECEIVER 6B 











@ 
I7O-330 MC/S AC.) 





RECEIVER S 














310-580 MC/S 














\ block diagram of the Ft. Davis solar radio-spectrum analyzer. The circuits of 

receivers B and C are similar to A. The detector is linear for signals up to 

about 15 decibels above receiver noise, logarithmic from about 15 to 60 decibels. 

The 35-mm. camera photographs all three cathode-ray-tube screens together on 
continuously moving film. 


(200 SWEEPS PER MINUTE) 


gency 10-kilowatt motor generator, which 
is used occasionally in summer months 
when the main supply fails during 
thunderstorms. 

\lthough the station was not primarily 
set up for the International Geophysical 
Year, it is one of the world chain of IGY 
stations. With the observations made at 
Ft. Davis and in Australia, the sun’s ra- 
dio emissions are monitored on spectral 
equipment for approximately 19 hours of 
the day. We have our own radio trans- 
mitter, which permits daily 
tions and exchange of observations with 
the optical observers at Sacramento Peak 
and the High Altitude Observatory in 
Colorado. Analysis of the radio records is 
carried out chiefly by Mrs. Ann Williams. 

As with the earlier Australian experi- 
ments, the Ft. Davis equipment uses 
narrow-band tunable receivers that are 


conversa- 


repeatedly swept across a wide frequency 
range. But the range is different from the 
Australian one, the antenna has a some 
what larger collecting area, and the re- 
ceivers are of higher sensitivity. The 
receivers sweep concurrently, at the rate 
of three times per second, and their out- 
puts are displayed on three intensity- 
modulated cathode-ray tubes. The faces 
of these tubes are photographed to give 
records like those illustrating this article. 

Ihe three bands are overlapping: 100 
to 180 megacycles, 170 to 330, and 300 to 
580. The band-width is 0.3 
megacycle for the low-frequency range, 
0.5 for the middle one, and 1.0 megacycle 


scanning 
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A slow-drift burst recorded on May 9, 1957, in the 100-180- and 170-330-megacycle ranges. It was accompanied by a large 


visual surge prominence at the limb of the sun, as shown by the pictures below. The surge was first observed on the flare- 
patrol films at 23:28 Universal time, about one minute before the radio burst commenced. 





for the high one, that is, about 1/300 of 
the range covered in each case. The re- 
spective receiver noise figures are six, 
seven, and eight decibels. 

These low noise values are achieved 
with Western Electric 416-B vacuum tubes 
in the radio-frequency section of each re- 
ceiver. The latter consists of two grounded 
erid amplifier stages, an oscillator, and a 
crystal The and 
amplifier circuits are tuned by variable 
capacitors, which are swept by synchro- 
nous motors rotating at three revolutions 


mixer. local oscillator 


per second. Because it is not possible to 
maintain alignment on both the upward 


and downward sweeps, the receiver out- 
put is blanked out for the second half of 
the rotation, and only the upward sweeps 
are presented on the display system. 
The resolution of the cathode-ray tubes 
is high — 1,000 lines across each five-inch 
screen; the spot displacement is propor- 
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The surge of May 9, 
1957, photographed 
with the 6-inch promi- 
nence camera of Sacra- 
mento Peak Observa- 
tory, at 23:29 UT (upper 
frame) and 23:40 (maxi- 
mum of surge). The 
surge velocity was only 
75kilometers per second, 
as measured optically. 


tional to the instantaneous frequency of 
the receiver, while the brightness is pro- 
portional to the receiver output. Three 
cathode-ray tubes are mounted one above 
the other, with the lowest frequency range 


wai i 


seaneeeraedad sted bebebaddbeadenioas 





on top. The 35-mm. camera film moves 
continuously half an inch a minute, re- 
cording the intensity of the incoming 
solar signals as a function of frequency 


and time. Minute marks on this film 
are calibrated to an absolute accuracy of 
one second from WWV time signals. 


The films are developed to photometric 
standards. 

Originally, the limit of the dynamic 
intensity range of the observations was 
set by the film emulsion, which cannot 
handle intensity differences greater than 
1,000 to one. Recently, however, the de- 
tectors following the amplifiers have been 
changed from linear detection to linear- 
logarithmic detection. By compressing the 
incoming signals in this way, it has been 
possible to extend the intensity range to 
100,000 to one. This is typical of the way 
in which the inherent flexibility of elec- 
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A noise storm recorded in the 100-180-megacycle band, on January 19, 1957. 
This portion of the record covers nearly a minute. The individual cathode-ray 
sweeps give the vertical fine structure. 











On March 2, 1958, this 
slow-drift burst of weak 
intensity began at about 
0:09 UT. The picture 
includes nearly the full 
width of the 35-mm. 
film, showing the 
sprocket holes. 





























Fast-drift bursts recorded on February 4, 1958. This group is typical in intensity, 

in the way it spreads across the equipment’s frequency range, and because it was 

associated in time with a minor flare on the sun which reached a maximum 
at 15:12 UT on Sacramento Peak records. 


tronic equipment is so frequently used to 
offset the limitations imposed on a system 
by its optical, mechanical, or audio 
sections. 

With the receivers sweeping, the exist- 
ing photographic procedure can detect 
signals as weak as 5 X 10 unit at 100 
megacycles, and 10” unit at 500 mega- 
cycles. The equipment is switched on 
automatically each day at sunrise, and 
the calibration in frequency and intensity 
of the day’s observations is made after 
sunset. 

The equatorially mounted paraboloidal 
antenna is 28 feet in diameter, with a 
focal length of 12 feet. The primary ar- 
rays at the focus of the antenna are novel, 
because they cover such a tremendously 
wide frequency range. Their design in- 
volves correct illumination across the dish, 
the matching of the feed systems to the 
dish and to the transmission lines, and the 
interaction among the three primary ar- 
rays themselves. The system represents a 
compromise of these requirements. 

The low-frequency primary array is a 
double dipole and reflecting screen; the 
mid-frequency array is a single dipole 
mounted in a corner reflector; and the 
high-frequency array is an electromagnetic 
horn. They are mounted coaxially, and 
the mid-frequency one is cross-polarized 
with the other two. The effective collect- 
ing area of the antenna is about 42 square 
meters over the 100-580-megacycle band, 
corresponding to an efficiency of some 
75 per cent. 

It has long been known that the inten- 
sity of solar radiation, its variability, and 
ther characteristics, change markedly 
with frequency. The reason is that emis- 
sion of a given frequency originates at its 
own characteristic level in the solar at- 
mosphere. For example, radiation at 
10,000 megacycles comes from the level 
about 5,000 kilometers above the visible 
disk; this is in the chromosphere, where 
the temperature is of the order of 10,000° 
absolute. But at 20 megacycles, the energy 
originates in the corona, some 500,000 to 





1,000,000 kilometers above the visible 
disk, where two-million-degree tempera- 
tures prevail. The exact heights corre- 








sponding to given frequencies may be 
greatly increased over an active area on 
the solar disk, often by a factor of two to 
five. 

On the solar spectral films, the fre- 
quency co-ordinate is therefore interpreted 
in terms of height in the sun’s atmos- 
phere. At the present maximum of the 
solar cycle, the 100-580-megacycle range 
corresponds roughly to between 500,000 
and 50,000 kilometers above the solar 
disk, and the sweep-frequency receivers 
monitor the radio emissions from this 
region. 

Sometimes a giant explosion near the 
solar surface — if at the limb of the sun 
it is visible as an eruptive or surge promi- 
nence — will eject intense, fast-traveling 
shock waves and jets of fast-moving par- 
ticles. When these shock waves and streams 
reach the upper levels of the solar atmos- 
phere, they are detected by the radio 
signals that they transmit as they pass 
outward. Some of the particles may even- 





The mounting, antenna, and feed system are seen here from the northwest side 
of the laboratory. Compare this picture with the one on the front cover. The 


counterweights are oil drums filled with concrete. 
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tually reach the earth, where they caus¢ 
aurorae and magnetic storms; this prob- 
lem was discussed by Joseph W. Chamber- 
lain in the April and May issues of Sky 
and Telescope. 

I'he spectral observations establish the 
fact that a great majority of solar radio 
bursts belong to one of four distinct 
types, reasonably and simply interpreted 
in terms of different physical processes. 
This has superseded the 
earlier complex and empirical descrip- 


classification 


tions of radio bursts from observations 
taken with single-frequency receivers. 
Noise storms. Localized disturbances in 
the solar corona above active sunspot re- 
eions cause noise storms. They consist of 
long series of short bursts that may con- 
tinue for hours or days, the individual 
bursts lasting from a fraction of a second 
to nearly a minute. Very frequently the 
bursts have band-widths of only a few 


§ 
a 





392 


Sky anp TELEscope, June, 1958 


Two examples of a “U” burst, which is 
a form of fast-drift burst. At tne left 
is one that occurred at 18:32 UT on 
October 21, 1957; note the continuum, 
in the 100-180-megacycle band, that 
followed the burst. The event at the 
right lasted eight seconds on Novem- 
ber 29, 1956, at 23:17 UT; the turning 
frequency was 130 megacycles. In the 
first 12 months of observation at Ft. 
Davis, more than 40 bursts of this type 
were recorded. 


megacycles, but at times the band-width 
may be as much as 30 megacycles. 

The noise storms are normally spread 
over a large frequency range, but are 
rarely seen at frequencies greater than 
250 megacycles. This is one indication 
that they occur very high in the sun’s 
atmosphere. They are superimposed on a 
background of slowly varying enhanced 
radiation; this background may itself 
sometimes be resolved into hundreds of 
faint overlapping bursts. 
band of 
gradually 


narrow 
drifts 


Slow-drift bursts. A 
intense radiation that 


Above: In this record 
on March 1, 1958, of 
the two upper ranges, 
continuum radiation is 
seen only in the 100- 
180-megacycle band. 
This type of radiation 
is, however, frequently 
observed in the other 
frequency ranges. 


Left: A front view of 
some of the receiver 
racks in the laboratory 
building. An assistant, 
Joe Frank Sproul, is 
looking at the _ pen- 
recorder chart of a 60- 
megacycle  fixed-fre- 
quency receiver. 





toward lower frequencies is called a slow- 
drift burst. The average drift rate is one 
or two megacycles per second each second 
downward in frequency, corresponding to 
motion outward from the sun at 1,000 or 
2,000 kilometers per second. This is the 
velocity of the so-called auroral corpuscu- 
lar streams, and observations s1ow that 
in the past year a large number of aurorae 
and geomagnetic storms have been pre- 





ceded, about 24 hours earlier, by these 
slow-drift bursts. Such bursts are rela- 
tively rare, recently occurring about three 
times a month. They are sometimes ac- 
companied by second harmonics in the 
frequency spectrum. 


Fast-drift bursts. About 700 fast-drift 
bursts are recorded each month at the 
present time. Each lasts about a second, 
with an extremely rapid drift toward 
lower frequencies, and they commonly 
occur in groups of three to 10 within a 
minute. Such groups are often associated 
in time and position with minor visual 
flares. The velocity of the disturbance 
giving rise to fast bursts is deduced to be 
of the order of 50,000 kilometers per 
second. It is suggested that they may be 
caused either by the outward passage of 
cosmic rays, or by fast-traveling transverse 
shock waves. 

An interesting variation of fast bursts 
isa “U” burst. It is believed to originate 
from the passage of a disturbance travers- 
ing a gigantic arc along a closed magnetic 
field of force above an active area; the 
disturbance producing the radio energy 
is thus turned back toward the surface of 
the sun. 


radiation. 


A steady en- 


Continuum 





jancement of the normal background 
evel of the sun’s thermal noise, taking 
)lace over a wide band of the spectrum, 
s called continuum radiation. It is often 
ssociated with noise storms, but at times 
in extremely intense form occurs after 
‘reat outbursts, or sometimes entirely 
ilone. Continuum radiation may cover 
a band of more than 300 megacycles for 
. few seconds to several hours. At present 
recorded for an average of one hour per 
month, this continuum radiation may be 
generated by a large natural synchrotron 
formed. in the solar atmosphere. 


Since the Harvard Radio Astronomy 
Station came into operation at the begin- 
ning of September, 1956, observations 
have been taken daily from sunrise to 
sunset, and less than five per cent of the 
possible observing time has been lost. 
[he radio observations continue unim- 
peded through cloud, fog, snow, rain, or 
lightning, but when the wind exceeds 50 
miles per hour the antenna must be 
stowed for its own safety. 

Thus, continuity of observations is 
much easier for radio observers than for 
those using optical equipment. For ex- 
ample, the flare patrol at Sacramento 
Peak Observatory is limited by weather 
conditions to about 50 per cent of the 
possible observing time, and not many 
other observatories are so fortunate. 

It must be emphasized that not all of 
the interpretations of the solar radio 
phenomena given in this article are en- 





Astronomers visiting the Ft. Davis station and McDonald Observatory are well 
acquainted with Indian Lodge in the Davis Mountains State Park. 


tirely established. For instance, it has not 
been definitely proved that fast radio 
bursts are caused by disturbances moving 
outward through the sun’s atmosphere, 
although this gives the best physical 
picture so far suggested. 

The frequency range of the observa- 
tions at Ft. Davis will shortly be extended 


On 


from 100-580 megacycles to 25-580 mega- 


cycles, thus including radiations even 
farther out in the corona. It is expected 
that the new equipment, at present being 
developed by A. R. Thompson, will go 
into operation this coming August. 

The work at the station forms part of 
the research program of Harv ard Observa- 
tory, and is supported financially by the 
Air Force Cambridge Research Center. 
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Q. How large will Mars appear at 
the coming opposition in November? 

A. The maximum angular diameter 
of the disk will be 19.2 seconds of arc, on 
November 8th when Mars is closest to the 
earth, eight days before opposition. 

Q. Is the fifth satellite of Jupiter visi- 
ble in amateur telescopes? 

A. No. This 13th-magnitude moon is 
too near its bright primary to be seen 
except in very large instruments. It was 
discovered by E. E. Barnard in 1892 with 
the 36-inch Lick refractor. 

Q. Can I perforate the completed mir- 
ror of my Newtonian reflector to allow its 
use in a Cassegrainian telescope? 

A. This is not a good idea. Usually, 
cutting a central hole causes the figure of 
the mirror to change, because internal 
strains in the glass are relieved. 

Q. If I use 1950 co-orglinates of a star 
instead of 1958 ones in'$etting my tele- 
scope with the aid of circles, how large 
in error in pointing can result? 

A. At most about seven minutes of 

rc, much less than the width of the field 
of a low-power eyepiece. 


Q. What part of the sun’s total radia- 
tion is given out as visible light? 

A. About 14 per cent, according to 
D. H. Menzel in his book, Our Sun. 


Q. When were the various planets dis- 
covered and by whom? 

A. Mercury, Venus, Mars, Jupiter, 
and Saturn have been known since pre- 
historic times. Uranus was found acci- 
dentally by William Herschel on March 
13, 1781. The existence of Neptune was 
predicted by J. C. Adams and U. J. Lever- 
rier, and the planet was first recognized 
by J. G. Galle on September 23, 1846. 
Pluto, predicted by P. Lowell and others, 
was first detected March 18, 1930, by C. 
Tombaugh on photographs taken in Jan- 
uary of that year. 

Q. What is the spectrum classification 
of Gamma Leonis, the bright star in the 
bend of the Sickle? 

A. Gamma Leonis is a double star, 
and both components are of spectral class 
KO, orange stars cooler than the sun. 

Q. What is the velocity of the asteroid 
Ceres in its orbit? 

A. It averages 11.1 miles a 
being about eight-per-cent greater at peri- 
helion (nearest the sun) than at aphelion 
(farthest from the sun). 


second, 


Q. How can it be possible that the 





Saturn and its rings. 


rings of Saturn are made of frozen mate- 
rial, as proposed by G. P. Kuiper? 

A. At Saturn’s distance from the sun, 
the rate of vaporization of frozen material 
would be so slow that the small bodies 
forming the rings would exist indefinitely. 


Q. Can I vary the power of my tele- 
scope without buying a large number of 
eyepieces? 

A. A good Barlow lens will allow you 
to use each of your present eyepieces at 
from about two to three times its rated 


power. W. E. S. 
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ASTRONOMICAL SCRA PBOOK 


THE BROTHERS HENRY 


N the southeastern part of the moon 
lies a close pair of twin craters bearing 

a single name, Freres Henry. This un- 
usual joint nomenclature commemorates 
the French astronomers Paul and Prosper 
Henry, brothers who collaborated so 
closely in their scientific work as to appear 
a single person. They were important 
pioneers in astronomical photography, 
but, paradoxically, their success was so 
great that it crippled astronomy in France 
for a generation. 

The brothers were born at Nancy — 
Paul in 1848 and Prosper in 1849 — and 
each at the age of 16 entered the meteoro- 
logical department of the Paris Observa- 
tory. But primarily their interests were 
astronomical, and at their home they 
built a 12-inch reflecting telescope and 
began the construction of star charts. 

In 1870-71 the Franco-Prussian war al- 
tered their lives. German armies swept 
across France and besieged Paris, where 
food became so scarce the inhabitants ate 
animals auctioned off by the zoological 
garden. Paul and Prosper Henry manned 
one of the 12 permanent ° observation 
posts around the city that maintained a 
round-the-clock watch on the German 


batteries and troop movements. 

With the return of peace, the brothers 
were transferred to the observatory’s as- 
tronomical division, which gave them the 





394 Sky anp TELEscopE, June, 1958 


use of a large refractor to search for new 
minor planets. Of these they discovered 
14, beginning with 175 Liberatrix on Sep- 
tember 11, 1872. With strict impartiality, 
these discoveries were announced as hav- 
ing been made alternatively by Prosper 
and by Paul. 

A necessary first step in this planet 
hunting was the laborious construction of 
maps of faint stars along the ecliptic, by 
means of old-fashioned visual methods. 
But when the brothers arrived at the parts 
of the sky where the ecliptic crosses the 
Milky Way, the number of stars became 
so excessive that the task of plotting them 
one by one seemed beyond human en- 
durance and skill. 

Fortunately, at this time photographic 
dry plates were beginning to come into 
use, and the Henrys decided to exploit 
them. At their Montrouge home they 
erected an optical shop, and constructed 
a 6-inch objective especially designed for 
photography. This gave striking results 
for that time; a 44-minute exposure of 
the Perseus Double Cluster showed stars 
as faint as magnitude 12, with perfectly 
round images. 

The importance of these experiments 
deeply impressed Admiral E. Mouchez, 
who had become director of Paris Ob- 
servatory in 1878, as Leverrier’s successor, 
and was famous for his defense of Le 


The original astro- 
graphic refractor at 
Paris Observatory, with 
optics by Prosper and 
Paul Henry. The box- 
like tube contains both 
the photographic tele- 
scope and a visual guid- 
ing instrument of the 
same focal length. The 
northern pier of this 
double-yoke mounting 
is outside the picture at 
the right. From “Wash- 
ington Observations for 


1885,” Appendix I, 1889. 


Havre during the war of 1870-71. He en- 
couraged the brothers to build a 13}-inch 
photographic refractor of 11-foot focus, 
which was completed in May, 1885. 

The success of this instrument was de- 
scribed by a French scientist 20 years 
later: “Once celestial photography was 
realized, the French astronomers divided 
the universe among themselves: Janssen 
took the sun, Loewy and Puiseux the 
moon, and the brothers Henry the stars.” 

Admiral Mouchez now proposed an 
extensive international program for the 
cataloguing and mapping of faint stars 
by photography. In April, 1887, 57 as- 
tronomers from 19 nations met at Paris 
to draw up plans. The entire sky was 
apportioned among 18 _ observatories, 
each to use a 13}-inch telescope of the 
Henry design. It was decided to obtain 
precise positions for all stars brighter 
than magnitude 11, numbering about one 
million, and to make charts showing the 
25 million stars brighter than magni- 
tude 14. 

The 13}-inch astrographic telescope of 
the Henrys had a field of good definition 
only about two degrees square, and hence 
some 20,000 photographs would be needed 
to cover the sky twice. The Paris congress 
turned down the plea of the American 
astronomer E. C. Pickering for the adop- 
tion of wide-field doublet lenses, on the 
ground that these novelties were untried. 
The assembled astronomers were much 
more impressed by the excellent perform- 
ance of the prototype Henry instrument. 
Besides contributing the adopted design, 
the Henry brothers made with their own 
hands about half of the 13}-inch objec- 
tives for the program. 

Although this huge Carte du Ciel proj- 
ect has never been completed, the por- 
tions that were finished have been of very 
great value to astronomy. The star posi- 
tions in the catalogues have served as- 
tronomers in many ways, and mastering 
the project’s technical problems stimu- 
lated many advances in the power and 
versatility of photographic methods of 
observation. There is a very interesting 
account of these matters in H. H. Tur- 
ner’s book, The Great Star Map, New 
York, 1912. We should not overlook the 
significance of the Carte du Ciel as an 
early example of large-scale international 
co-operation in science. 

But when the work was started, astro- 
nomical photography was primitive. Wide- 
angle lenses for the observations, and 
computing machines for the reductions, 
were unknown when the rigid plans were 
adopted. Probably the venture was pre- 
mature; the techniques of later years 
would have made more manageable the 
enormous labor of the enterprise. Some 
idea of the scale of the work is afforded 
by the experience at Oxford, one of the 
observatories that completed its share of 
the catalogue: 20 years and £34,000 were 
spent in observing, measuring, reducing, 


(Continued on page 399) 
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In this sketch of the October 12, 1958, eclipse of the sun, the dark umbral shadow of the moon, within which the eclipse 
is total, is crossing the Pacific Ocean eastward and has nearly reached South America. The partial eclipse (penumbral 





shadow) will be visible at sunrise in eastern Australia, and the closing partial stages may be seen near sunset from portions 
of South America and Antarctica. The drawing is not to scale. 


Observing Plans for October’s Eclipse — | 


Rosert J. Low, High Altitude Observatory 


HIS FALL'S eclipse of the sun in the 
Tie Pacific will be one of the most 

favorable in recent decades. Totality 
is long, four minutes or slightly more at 
the locations from which most observa- 
tions will be made. The longest duration 
anywhere along the path is 5.2 minutes, 
the theoretical maximum being about 
74 minutes. The path width, directly re- 
lated to the length of totality, is 124 
miles, while the maximum possible width 
is 163 miles. 

Of far greater importance, however, is 
the fact that the eclipse will occur near 
the time of maximum solar activity, and 
during the International Geophysical 
Year. The whole IGY program had been 
planned to coincide with a period of sun- 
spot maximum. How successful the plan- 
ners were in selecting the time is just 
becoming apparent. Preliminary reports 
from Zurich Observatory indicate that we 
have witnessed last December the 
highest relative sunspot numbers ever 
recorded (and reasonably complete rec- 
ords go back over more than two cen- 
turies). Although short-period fluctuations 
make the picture a little indefinite, it is 
fairly certain that we shall still have an 
active sun in October, 1958. 

The most thoroughly observed eclipse 
in history was that of February 25, 1952, 
which occurred at a time of near- 
minimum solar activity. The excellent 
results obtained then should be supple- 
mented by high-quality eclipse measure- 
ments of an active sun. These would yield 
valuable information on the changes of 
physical conditions that take place over 
the sunspot cycle, particularly important 
for investigations of solar-terrestrial rela- 


may 


tionships and many theoretical problems. 
It is an exciting thought that the October 
12, 1958, eclipse may be one of the most 
intensively observed in scientific history. 

Although it has many favorable aspects, 
the eclipse has its problems, too. The 
path of totality begins in the western 
Pacific near the equator, some hundreds 
of miles northeast of New Guinea, and 
stretches east across the Pacific to a point 
inland from Santiago, Chile. But in pass- 
ing through the South Seas it misses every 
one of the large islands. Except for a few 
small patches of coral that barely rise 
above the watery expanse, there is no dry 
land from which observations can be 
carried out. In South America, the only 
continental land mass the eclipse path 
touches, the spectacle will be seen only 
during the brief moments of sunset. 

In Sky and Telescope for October, 


1956, H. von Kliiber told about the cir- 
cumstances of this eclipse and described 
the islands in the path of totality. Last 
October, Frank M. Bateson, who has lived 
in the South Pacific for many years, wrote 
in more detail about the individual is- 
lands and their native populations. The 
five American expeditions, whose main 
experiments will be described later, 
have selected as their site the Danger 
Islands, an atoll group located at lati- 
tude 10° 55’ south, longitude 165° 50’ 
west. 

The eclipse program is indeed one of 
the more ambitious and imaginative un- 
dertakings of the IGY. Scientific direction 
of the American effort is being given by 
the solar technical panel of the U. S. 
National Committee for the IGY. The 
U. S. Navy, with Cmdr. O. E. Hearn and 
Lt. Cmdr. D. P. Wencker handling the 
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The South Pacific eclipse will occur close to the peak of the highest sunspot 
maximum in history, as shown by this curve of Zurich monthly mean sunspot 
numbers (see also the daily sunspot curve on page 410). Solar activity was very 
low in February, 1952, for the total eclipse observed in Africa and Asia. 
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The USS “Spiegel Grove,” a sister ship of the LSD that will carry the expeditions. This craft is equipped with almost all the 
facilities usually found in a fair-sized city. U.S. Navy photograph. 


arrangements, is furnishing the USS 
Thomaston for logistic support. This is 
an LSD (landing ship dock), a large and 
well-equipped kind of floating drydock, 
which provides an ideal solution to the 
transportation problem for the undertak- 
ing. There is ample space for equipment 
and expedition members, and room for 
the elaborate shipboard launching facili- 
ties required for the rockets that are to be 
fired by the Naval Research Laboratory. 
here is also a helicopter flight deck, and 
for this trip a helicopter is to be provided. 

The Thomaston will sail from San 
Diego in the middle of August, stop at 
Hawaii, and arrive at the eclipse site 
about September Ist. If the Danger Is- 
lands were a more typical atoll, the ship 
would be able to enter the lagoon and 
ride at anchor there. But the sole en- 
trance, at the northwest near the island 
of Pukapuka, is only six feet wide at its 
narrowest point. A team of demolition 
experts will accompany the expedition, 
but they will obviously not be able to 
enlarge the entrance sufficiently to permit 


the passage of a vessel of such generous 
proportions as an LSD. And even if it 
could get inside, it would find the lagoon 
liberally sprinkled with coral heads just 
a few feet below the surface. 

This means that the Thomaston will 
have to steam back and forth in the open 
ocean two or three miles from the atoll, 
because the water there is far too deep 
and unprotected to anchor. Since the de- 
parture from the Danger Islands is not 
scheduled until about November Ist, 
there will be many, many miles covered 
for the purpose of just staying in one 
place. 

We hope to use the southern island, 
Motu Koe, for our shore station, since it 
is closest to the central line of the zone 
of totality. But to get there from the ship 
through the northwest entrance will be a 
10-mile, two-hour trip in Navy small 
craft. It would be tedious commuting 
and, in rough weather, quite dangerous. 
Therefore the helicopter will be used to 
provide ship-to-shore transportation for 
men, and perhaps equipment also. 
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Except for a one-week period, when 
the Thomaston will travel to Samoa for 
refueling, the expedition members will 
live aboard ship. It will be a sufficiently 
time-consuming adventure moving the 
observing equipment ashore, especially if 
it has to be done by boat. Therefore, no 
attempt will be made to establish a base 
camp on the island. The helicopter will 
save much time on the frequent trips 
from ship to shore. 

The meteorological service of New 
Zealand, to which the Danger Islands be- 
long, estimates a 60-per-cent probability 
of clear weather at the time of the eclipse. 
Fortunately, two of the American experi- 
ments, those of the Naval Research Lab- 
oratory and the National Bureau of 
Standards, can be performed in a cloud- 
filled sky. Even if only these two pro- 
grams go off as planned, the American 
effort will be justified. 

NRL will fly six rockets at the eclipse: 
two before, two during, and two after 
totality. They will be two-stage Nike-Asp 
solid-fuel missiles, designed to reach 150 
miles altitude and to stay aloft five 
minutes. 

The four rockets to be launched during 
the partial phases will carry instruments 
to observe the sun’s Lyman-alpha radia- 
tion and X-rays. Lyman alpha (1216 ang- 
stroms) will be measured by means of an 
ion chamber, such as NRL has used in 
previous rocket flights at Ft. Churchill, 
Canada, and San Nicolas Island, Cali- 
fornia. The X-ray detectors will have 
mylar and aluminum windows, for ob- 
servations in two wave-length bands, 44 
to 60 angstroms and 8 to 20. 

The partial-phase rockets will be seek- 
ing information about the role of active 
regions on the sun in the production of 
Lyman-alpha radiation and X-rays. For 
Drs. H. Friedman, T. A. Chubb, and J. C. 
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Lindsay, the leaders of the NRL expedi- 
tion, it would be ideal if on October 12th 
the sun were to exhibit a single highly 
disturbed region, with no other major 
activity on the disk. Then their decision 
would be simple. They would fire one 
rocket just before the moon covered up 
the active region and the second one just 
afterward. The difference between the 
intensities observed before and after the 
active region was blocked off would tell 
them about conditions in the disturbed 
area itself. 

The missiles to be shot during totality 
will measure the intensity of Lyman-alpha 
light and X-rays between 44 and 60 ang- 
stroms. They will also measure, by means 
of a proportional counter, the Lyman- 
alpha light from a sky area three degrees 
or less in diameter. This will tell us about 
the positional distribution of Lyman- 
alpha radiation in the sun’s corona, and 
will help in determining the source of 
such radiation observed in the night sky. 

All these launchings will be to the 
westward, from shipboard a few miles 
southwest of the Danger Islands. At 
eclipse time in mid-morning, the sun will 
be in the east at an altitude of about 45°. 
With each rocket headed skyward to the 
west of the zenith, the flight path will 
be inclined about 90 degrees to the sun. 
This gives the optimum position to the 
instruments for actually observing the 
sun, since the sensing devices look out of 
windows on the side of the rocket. Of 
course the rocket rolls and yaws, but the 
detectors see quite a broad portion of the 
sky. These factors together make it fairly 
certain that the sun will be in the field 
of view. 

For the three-degree Lyman-alpha de- 
vice, the roll of the rocket provides the 
scanning. But if the information is to 
mean anything, it is necessary to know 
the rocket’s orientation for each telem- 


etered intensity measurement. The NRL 
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During the eclipse, it 
will >5e important to 
observe the sun in many 
of the ways indicated in 
this chart by A. E. Cov- 
ington. From “Journal,” 
Royal Astronomical So- 
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ciety of Canada. 


scientists are confident this very difficult 
requirement can be met. It is also neces- 
sary to know where the rocket is at any 
moment inside the shadow cone. Its lo- 
cation will determine what parts of the 
sun are being observed. For example, it 
will tell whether during totality the detec- 
tors are seeing part of the chromosphere. 

All positional and observational infor- 
mation must be sent back to the Thomas- 
ton by telemetry. The techniques for this 
are thoroughly developed, but at an 
eclipse, as everyone knows, there is no 
second try if things don’t work right the 
first time. Fortunately, there will be two 
parallel telemetry systems, since during 
totality two rockets will be aloft simul- 
taneously. 

Probably the greatest concern of the 
NRL group is the use of the second-stage 
rocket, which is untested in this kind of 
To uncover problems and 


application. 


The total solar eclipse 
of October 1, 1940, 
observed from South 
America and South 
Africa, was photo- 
graphed in red light by 
J. S. Paraskevopoulos, 
then superintendent of 
the Boyden Station of 
Harvard Observatory. 
This eclipse was the 
preceding one in the 
saros cycle that contains 


the coming October 
12th event. The saros 


interval is 18 years, 10 
or 11 days. In this pic- 
ture, the corona has the 
rounded appearance 
typical of a time near 
sunspot maximum. 
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make necessary modifications, NRL is 
conducting live tests this June at San 
Nicolas Island. 

The National Bureau of Standards 
group, working under the direction of 
T. N. Gautier, has developed a radio 
experiment whose results should supple- 
ment and check the rocket measurements. 
By the use of a modified vertical-incidence 
counter, the NBS team will measure 
changes in the ionization density of the 
earth’s ionosphere at different heights 
during the course of the eclipse. Since 
this ionization is primarily produced by 
the very radiations the NRL rockets will 
be measuring, the results of the two pro- 
grams will contribute to each other in a 
very effective way. 

Fortunately, the NBS equipment can 
be patterned after instruments that have 
been used successfully for many years. 
In one experiment, the sounder will trans- 
mit vertically 10-kilowatt radio pulses, the 
frequency of each pulse changing from 
one megacycle to 15 or higher. These 
pulses will be reflected from the iono 
sphere, and the returning signals received 
at the ground will yield information from 


which the ionization densities can be 
calculated. Observations of this sort, 
mostly made outside of eclipse, have 


given us most of our current knowledge 
of ionospheric conditions. 

Next month we shall describe the opti- 
cal experiments of American expeditions 
and note the plans of other countries. 


(To be continued) 





ASTRONOMICAL SOCIETY 
OF THE PACIFIC MEETING 

On June 10-12, the Los Angeles campus 
of the University of California will be 
the scene for this year’s meeting of the 
Astronomical Society of the Pacific. In 
addition to sessions for sym- 
posium is scheduled. The society dinner 


is to take place on Wednesday, June 11th. 
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The MOONWATCH station at Johannesburg, South Africa, on the grounds 


of the Union Observatory. 


Team leader C. N. Williams is tuning the short- 


wave receiver, while one of the 5-inch telescopes (for observing faint satellites) 
is being aligned with a clinometer by Mr. van Delen, observatory instrument 
maker, fourth from right. Observatory director W. S. Finsen is at extreme right. 


Some Satellite Studies 


RESULTS FROM EXPLORER I 


es AMERICAN scientists the artificial 
satellite sent aloft from Cape Canav- 
eral, Florida, on January 31st has proved 
far more informative than last year’s Sput- 
niks. Knowing the properties of Explorer 
I in detail and having their own instru- 
mentation inside it, they could use this 
\rmy moonlet as an experimental tool, 
instead of merely observing it passively. 
Preliminary results from the rich harvest 
of data were reported on May Ist at 
Washington, D. C., to the National Acad- 
emy of Sciences and the American Physi- 
cal Society. 

J. W. Siry, Naval Research Laboratory, 
told of the orbit calculations for Explorer 
I made at the Vanguard Computing Cen- 
ter in Washington. The orbit computa- 
tion methods are established by a working 
group of astronomers: G. M. Clemence, 
R. Duncombe, J. J. Fleming, and P. 
Herget, with Dr. Siry as chairman. The 
center is connected by a high-speed com 
munications system with the network of 
Minitrack radio-tracking stations. For any 
satellite launched from Florida, the first 
radio observations are made by the Mini- 
track Antigua and Grand 
Turk in the West Indies. The data are 
transmitted three times to avoid errors, 
and are fed into an electronic computer 
to obtain preliminary orbital elements. 
Later during the first revolution, Mini 
track observations from San Diego, Cali- 
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fornia, become available to correct the 
calculations. 

From ‘subsequent observations, the ele- 
ments are refined and the changes result- 
ing from air resistance are determined. 
Dr. Siry estimates that the lifetime of Ex- 





H. De Meyer, an amateur astronomer 
of Sint-Kruis, Belgium, secured one of 
the last photographs of Sputnik II 
before it fell to earth. Here it is pass- 
ing from Coma Berenices into Virgo, 
at 19:51 UT on April 13th, about six 
hours before the last sightings in the 


West Indies. Mr. De Meyer’s observa- 
tory was described on page 72 of the 
December, 1954, issue. 


plorer I (1958) will be about five to 10 
years. At the perigee altitude of 370 kilo- 
meters, the air resistance indicated an 
atmospheric density of about 10™ gram 
per cubic centimeter. This agrees well 
with the density (1.5 x 10) reported to 
the meeting by T. E. Sterne, Smithsonian 
Astrophysical Observatory, from MOON- 
WATCH and radio observations. 

Dr. Sterne used orbit calculations by 
another Smithsonian astronomer, C. A. 
Whitney, who had found the period of 
Explorer I shortening by 0.42 second per 
day (as of February Ist). During launch- 
ing, the final stages of Explorer I had 
been given a spin about the axis of the 
missile, in order that the body axis would 
remain parallel to the direction of flight 
at burnout. But Dr. Whitney finds from 
the drag data that this parallelism was not 
achieved; instead, the pencil-shaped satel- 
lite was turning end over end. Radio 
signal-strength measurements at Califor- 
nia Institute of Technology’s Jet Propul- 
sion Laboratory also indicated that the 
object was tumbling, with a period of 
about seven seconds. 

Another life-expectancy prediction was 
presented by L. G. Jacchia, Smithsonian 
astronomer, who used a simple formula 
developed by D. C. M. Leslie, in England. 
It involves only the orbital eccentricity, 
period, and rate of change of period, and 
indicates that 1958 should stay aloft a 
little under five years, until near the end 
of 1962. 

Surprising behavior of the cosmic-ray 
counters inside Explorers I and III was 
described to the meeting by J. A. Van 
Allen of the State University of Iowa. For 
heights up to about 600 miles, the counts 
of high-energy particles increased steadily, 
in a manner compatible with earlier meas- 
urements from rockets. But at extreme 
altitudes, when the satellites were more 
than 1,000 miles high near the apogees of 


their orbits, the Geiger tubes sometimes 
stopped indicating sufficiently strong 


pulses to be counted, just as if the tubes 
were being jammed by an intense radia- 
tion field. 

This interpretation was confirmed in 
laboratory experiments by Dr. Van Allen 
and his coworkers, where a similar Geiger 
counter showed the same failure to re- 
spond when subjected to strong irradia- 
tion from an X-ray tube. An alternative 
explanation — that the satellites passed at 
times through regions very few cosmic 
rays could reach — appears ruled out, for 
it would require highly implausible prop- 
erties of the earth’s magnetic field. 

For both satellites, it was estimated in- 
directly that the actual counts at apogee 
heights would have been as high as 35,000 
per second, compared with normal counts 
of 30 or 40 per second at altitudes of 200 
or 300 miles. There is little evidence con- 
cerning the nature of this radiation, ex- 
cept that it is not electromagnetic, like 
light. It might be either protons or elec- 
trons, and may have a solar origin. 
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Dr. Van Allen pointed out that radia- 
tion of such intensity would be dangerous 
to a human being exposed to it for more 
than a few hours. Unless the potentially 
dangerous radiation is confined to a rela- 
tively thin layer surrounding the earth, 
future space travelers may require ade- 
quate lead shielding. 

Among the most important information 
sought from artificial satellites is the 
abundance of meteoritic particles in inter- 
planetary space. The National Academy 
heard the results of two different observ- 
ing methods used by E. Manring and M. 
Dubin, of the Geophysics Research Direc- 
torate, Air Force Cambridge Research 
Center. 

Gauge detectors developed by Dr. Man- 
ring were flown on both Explorer I and 
III. In this method, 12 tiny wire grids, 
each one square centimeter in area and 
containing two layers of very fine wire, 
are set in an insulated ring mounted flush 
with the surface of the satellite’s midsec- 
tion. When a meteorite five to 10 microns 
in diameter (about 1/30,000 inch) or 
larger strikes one of the grids, the latter’s 
electrical continuity is destroyed. This 
causes a change in the electric current 
through the ring, altering the radio signal 
being transmitted to earth. 

Two of the grids of Explorer I were 
damaged during its ascent, the remaining 
10 presenting a total area to space of 
about 0.001 square meter. Yet, during the 
first 44 days of orbiting by 1958, not 
more than one of the other grids was 
broken. 

The second method, developed by Mr. 
Dubin and carried only on 19584, em- 
ploys a crystal microphone mounted 
against the skin of the satellite and con- 
nected to an amplifier. When the satel- 
lite is hit by a micrometeorite of four 
microns diameter or larger, sufficient 
acoustical energy is generated to be de- 
tected by the microphone. In this system, 
however, information storage is not pro- 
vided, and observations can be made only 
when the satellite is passing over one of 
the ground stations that can receive its 
radio signals. 

Nevertheless, during the first 12 days of 
flight of Explorer I, 12 hits were recorded 
on 65 passages over receiving stations, the 
total area of meteorite detection on the 
satellite being 0.0725 square meter. 

The preliminary results of the two 
methods are in fair agreement with each 
other, when the greater sensitivity to 
small meteorites and the larger reception 
area of the microphone method are taken 
into account. Micrometeorites four mi- 
crons in diameter are expected to be 
about three times as numerous in space as 
those of 10 microns. 

A simple experiment with 1958 that 
appears to solve a serious problem of 
manned spaceflight was reported by A. R. 
Hibbs and Mrs. E. P. Buwalda, Jet Pro- 
pulsion Laboratory, Pasadena, California. 
Their aim was to hold the interior tem- 





At Canada’s Dominion Observatory, on 
the morning of March 20, 1958, J. 
Labreque photographed Sputnik II as 
it passed through Draco into Hercules 
(downward). At bottom left edge is 
Beta Draconis, and the star on the 
third trail segment is located at 17” 
06" 22°, +58° 20’ 0” (1950). Universal 
times for the middles of the gaps are: 
8:38:09.67, 12.14, 14.61, 17.09, 19.51, 
22.07, 24.57, and 8:38:27.04; all of 
these times are +0.02 second. 


perature of the satellite within reasonable 
limits, despite heating by the sun and the 
loss of heat by radiation into space. 

The outside of the vehicle carried par- 
allel strips 41-inch wide of an aluminum- 
oxide ceramic known as Rokide. These 
stripes radiated heat more readily than the 
uncoated portions of the steel casing, and 


maintained the internal temperature be- 
tween +32° and +104° Fahrenheit, well 
within the limits tolerated by the instru- 
mentation. More elaborate patterns of 
such striping could be developed to 
insure even closer temperature control of 
space vehicles, the California scientists 
suggested. 


SpuTNiIK II FAuLts tro EartrH 


FTER completing 2,367 revolutions 

around the earth, the Soviet artificial 
satellite launched on November 3rd last 
year plunged to its destruction in the 
lower atmosphere on the night of April 
13th. 

At 8:47 p.m. Eastern standard time, 
watchers in New England saw this satel- 
lite, 19578, pass southward as a brilliant 
object, even though it was not in sun- 
light but in the earth’s shadow. It must 
have become luminous from friction with 
the air, somewhat as a fireball does. 
MOONWATCH observers at Milford, 
Connecticut, at Millbrook, New York, 
and Bryn Athyn, Pennsylvania, saw the 
glowing body, the last two places report- 
ing a luminous trail of sparks. 

A few minutes later, the Navy ballistic 
range at Antigua, many ships in the 
Caribbean, and residents of islands such 
as Barbados and Trinidad, all observed 
the striking descent of the moonlet, which 
was splitting into several fragments. At 
Barbados, it was said to have a “long 
trail of fire.” Luigi G. Jacchia, of the 
Smithsonian Astrophysical Observatory, 
was planning to visit the tropics in May 
to investigate firsthand the reports of 
19578’s final moments. 

His preliminary reductions indicate 
that when the main body was last seen, 
due east of Trinidad, its height was of 
the order of 50 to 60 kilometers. Its flight, 
following closely the path predicted, 
may have ended near the northern coast- 
line of South America. 
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and publishing the places of almost 
200,000 stars in its zone of declination, 
+25° to +31°. At Potsdam, if its original 
plan of publication had been carried to 
completion, that observatory’s share of 
the catalogue would have consisted of 
387 large volumes filling 45 feet of shelf 
space and weighing a ton! 

It is hardly to be wondered that the 
co-operating French observatories, Paris, 
Bordeaux, Toulouse, and Algiers, had 
their energies committed for decades, 
while the new science of astrophysics was 
rising in America, England, and Germany. 
The whole outlook of French astronomy 
was confined by the Carte du Ciel project. 
Perhaps the present flowering of astro- 
physical research in France would have 
begun years earlier if the brothers Henry 
had not made such good lenses! 


JOSEPH ASHBROOK 
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Sao Paulo, now Brazil’s largest city, with a metropolitan-area population of 3,300,000, has the first Zeiss projector erected in 
South America. (Montevideo’s planetarium uses a Spitz projector, and was described in the May, 1955, issue.) This striking 
building is located in Ibirapuera Park, in the heart of a fashionable residential area of Sao Paulo. The photographs on this 


Planetarium 


INCE its opening 1} years ago, the 
Sao Paulo Planetarium has presented 
several hundred demonstrations. Located 
in Ibirapuera Park, only 15 minutes from 
the center of Brazil’s largest city, the 
planetarium building has a seating ca- 
pacity of 370. Its Zeiss projector was the 
first in the Southern Hemisphere. 
In 1952 the local government appropri- 


page were taken by H. Sessler. 


in Brazil 


ated funds for the project, and designs 
were drawn up by J. C. Figueiredo Ferraz, 
with construction being supervised by the 
school building commission. 

Because of import restrictions, rein- 
forced concrete, a favorite building ma- 
terial in Brazil, was used for the 65}-foot 
dome, instead of a projection surface of 
sheet metal. To correct the resonant 





During a demonstration of the Sao Paulo Planetarium, the Zeiss projector is 
seen against a representation of the city’s skyline. 
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properties of the concrete shell, baffles 
were placed along the supporting walls 
and sound-absorbing materials in the up- 
holstery of each seat. The resulting acous- 
tics are so satisfactory that a_public- 
address system is not needed. 

As there has been a shortage of ex- 
perienced lecturers, no regular schedule 
is followed for planetarium showings. 
Prof. Aristoteles Orsini, a department 
head at Sao Paulo University and presi- 
dent of the local astronomy club, has 
been in charge of the programs. 

The Sao Paulo Amateur Astronomical 
Association uses corridors around the 
planetarium chamber for displays of 
amateur telescopes, mirror making, star 
charts, and other exhibits. The group also 
distributes free literature. A second local 
club is the Sociedade Brasileira de Seleno- 
grafia, devoted to lunar observing. 

O. DIAS DE ALMEIDA 
Rua Gen. Telles 369 
Sao Paulo, Brazil 





CORRECTIONS 


Dr. G. de Vaucouleurs, Lowell Observa- 
tory, calls attention to an editorial mis- 
identification in the caption of the picture 
showing three galaxies, at the top of page 
231 of the March, 1958, issue. The upper 
left object is NGC 3995 (not 3994), and 
the lower left is NGC 3994 (not 3995). 

On page 336 of the May issue, there is 
a typographical error, as the date of the 
Michelson-Morley experiment was 1887 
and not 1881. 
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The Densities 


of Gaseous 


Nebulae 


OTTO STRUVE 
Leuschner Observatory 
University of California 


OST amateur astronomers have at 
M some time turned their telescopes 

to a point about two degrees 
southeast of the star Beta Ursae Majoris, 
to view the Owl nebula, Messier 97. In 
small telescopes, it has a faint planetlike 
disk, but very large apertures or good 
photographs show the curious structure 
that led Lord Rosse to give this nebula 
its special name. 

The gaseous nebulae, of which M97 is 
an example, have been known since 1619, 
when the Swiss astronomer Cysatus acci- 
dentally happened upon the Orion nebu- 
la while observing a comet with the 
newly invented telescope. The true na- 
ture of the nebulae was long in doubt; 
William Herschel even suggested that 
they were all remote and unresolved star 
clusters. 

But in 1864 a famous English astrono- 
mer and spectroscopist, William Hug- 
gins, noticed that the spectrum of a small 
nebula in Draco consisted of bright lines. 
Such emission lines could only originate 
in a tenuous gas, and we know now that 
the chief constituent of the nebulae is 
hydrogen. Perhaps the most striking 
physical property of a gaseous nebula is 
its very low density, a nearly perfect 
vacuum by terrestrial standards. The 
nebulae have been described as celestial 
laboratories where the properties of radi- 
ation and matter can be studied under 
extreme conditions, including light paths 
many parsecs long in highly rarefied gases. 

In this article, we shall consider a new 
method of determining the density of a 
easeous nebula, based largely on the 
theoretical ideas of M. J. Seaton in Eng- 
land, and applied observationally in 
\merica by L. H. Aller and especially 
D. E. Osterbrock. But before proceeding 
with their work, we can gain some insight 
into nebular densities by reviewing a pro- 
cedure described in 1933 by the Soviet 
istronomer V. A. Ambarzumian, in a 
fundamental paper that appeared in Vol. 
6 of the Zeitschrift fiir Astrophysik. 















Among the most beautiful nebulae in the sky is this one, surrounding the 
variable star Eta Carinae. Harvard Observatory photograph. 


For simplicity, imagine a nebula that 
consists of hydrogen gas only. When ex- 
cited to shine, it will emit spectral lines 
of the Balmer series, Ha, H8, Hy, and so 
forth. Suppose that we can measure the 
total energy that is emitted in a certain 
emission line — say H§, the green line at 
wave length 4861 angstroms — from one 
square centimeter of the surface of the 
nebula in one second of time. The light 
from this area comes from hydrogen 
atoms located inside a column whose 
length, J, is the thickness of the nebula 
and whose cross section is one square 
centimeter. If each cubic centimeter of 
nebular material contains n hydrogen 
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Illustrating the example in the text, of 
a nebular column of gas having a cross 
section of one square centimeter. 





atoms, their total number inside the 
column is nl. 

But not all of these nl atoms are emit- 
ting H@ light. In the first place, many 
of them are ionized into free protons 
(hydrogen nuclei) and free electrons, and 
so do not emit radiation of discrete wave 
lengths. In a typical gaseous nebula, there 
are about 1,000 protons for each neutral 
(un-ionized) hydrogen atom; hence only 
10°nl atoms are available to produce 
spectral lines. 

Secondly, the H8 line is produced by 
hydrogen atoms changing from the fourth 
to the second energy level or state, and 
at any given moment only a very small 
fraction, about 10” of the hydrogen 
atoms, are in the fourth energy state. 
Hence, the number of hydrogen atoms 
inside the column that actually can pro- 
duce H§ is approximately 10° x 10°*nl, 
or 10°°nl. 

The total energy emitted at this wave 
length by one square centimeter of the 
surface is the product of three quantities: 
the number of atoms available for the 
production of H8 (10 nl), the number 
of times per second each of these makes 
the necessary transition from the fourth 
to the second energy level (10° times), 
and the amount of energy that is emitted 
by a single transition (calculated from 
atomic theory as about 4 x 10” erg). The 
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result is 4% 10°°'nl ergs, which we shall 

designate by E. 
From this we have a formula for the 
density of the 
n E/(4 


Thus Ambarzumian’s 


hydrogen, 

10°77). 

problem was re 
duced to the observational one of measur 
ing E, the energy in the H§ spectral line. 

\ monochromatic image of a nebula 
producing only an emission-line spectrum 
can be observed either throvgh a suitable 
filter or by means of a spectrograph with 
a very wide slit. On the H8 image we 
can then measure the total brightness, in 
some arbitrary units, of a small area, say 
a square second of arc. 

In principle we next photograph the 
sun through a filter transmitting only a 
one-angstrom stretch of the continuous 
spectrum near H8, and measure the sola 
brightness in the same arbitrary units fo1 
an area of one square second. The ratio 
of the two measured brightnesses is inde 
pendent of the arbitrary unit. If this 
ratio is x, then one square centimeter of 
the sun’s surface emits x times as much 
light within the one-angstrom interval as 
does one square centimeter of the nebula’s 
surface in H§. 

The last link in the calibration is pro- 
vided by Planck's law, stating the amount 


of radiant energy of a luminous surface as 
a function of wave length and the tem- 
perature. Within a one-angstrom band 
in the vicinity of the H8 line of the solar 
spectrum, each square centimeter of the 
6,000° solar photosphere is emitting about 
10’ ergs per second. 

So, essentially, our observational prob 
lem would be solved by comparing the 
blackening of photographic film produced 
by the sun and the nebula, provided both 
pictures had the same exposure time. In 
reality, however, the sun is much too 
bright to permit such a direct comparison. 

Hence, Ambarzumian introduced an in- 
termediate standard of brightness: a com- 
parison star of known apparent magni- 
tude and precisely the same spectral type 
and intrinsic luminosity as the sun. Such 
a star would also emit 10° ergs per second 
per unit area in a one-angstrom band 
near H8. At the same time, the star and 
nebula can be similar enough in bright- 
ness to be observed with the same instru- 
ment, in Ambarzumian’s case the 40-inch 
reflecting telescope of Simeis Observatory. 

He measured the ratio of 7,, the bright- 
ness of a one-square-second area of the 
monochromatic image of the nebula, to 
i,, the brightness of the entire star within 


a one-angstrom interval. The exposure 





NGC 3587, the Owl nebula in Ursa Major. Mount Wilson Observatory photo. 
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NUMBER OF ELECTRONS PER CUBIC CENTIMETER 
D. E. Osterbrock has calculated this 
curve, which shows how the oxygen 
3729/3726 intensity ratio drops from 
1.5 to below 0.5 as the number of elec- 
trons increases from one to 10,000,000 
per cubic centimeter. This revises an 
earlier curve published in the Septem- 
ber, 1955, “Astrophysical Journal.” 


times for the nebula and the comparison 
star were the same. 

\mbarzumian had to apply two correc- 
tions to make the nebula-star comparison 
give the same result as a nebula-sun com- 
parison would, one for the difference in 
distance from us of the sun and the star, 
the other for radiation from the entire 
sun instead of just one square centimeter. 

Consider the first correction for Ambar- 
zumian’s observations of the planetary 
NGC 6572 in Ophiuchus, for 
which he used the comparison star 15 
Sagittae. The star’s apparent magnitude 
is +6, that of the sun —27, making a 
difference of 33 magnitudes. Since a one- 
magnitude difference corresponds to a 
ratio of 2.512 in light intensity, the 
star is about (2.512)” or 1.6 x 10” times 
fainter than the sun, making a correction 
factor of 1/(1.6 x 10"). 

The area of the sun’s disk is 3 x 10° 
square seconds of arc, approximately, and 
multiplication by this number performs 
the second correction. Applying both fac- 
tors, the true value of the ratio of surface 
intensities, nebula to sun, becomes 2 X 
tO 8.1%. 

Ambarzumian in his paper did not list 
the measured ratios i,/is, but we infer 
that for a typical nebula it was about 
().25. Hence, the ratio we are seeking is 
about 0.5 * 10%. Since one square centi- 
meter of solar surface emits 10° ergs per 
second in a one-angstrom interval near 
H8, the corresponding area of the neb- 
ula’s surface emits 

E=0.5 x 107 x.10' = 0.5 
erg per second of H8 light. 

As we have seen, the total number of 
atoms contributing to the observed emis- 
sion is given by the first of the formulae. 
Usually the thickness / is known only ap- 
proximately. If it is about one light-year 
or 10" centimeters, the density of the 
nebula is 

n= 0.5/(4 x 107 x 10"), 
or approximately 100 hydrogen atoms per 
cubic centimeter. 

This method of Ambarzumian has 
been used, with many important improve- 
ments, by Aller and D. H. Menzel. In 
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the work by W. Liller, the surface bright- 
nesses of the nebulae were measured 
photoelectrically (see Sky and Telescope, 
\ugust, 1957, page 472). But the method 
is not very reliable, because many of the 
quantities involved are not accurately 
known, for example, the ionization and 
excitation of the nebular gas, and the 
thickness of the nebula. Also, in some 
cases the nebula absorbs an appreciable 
fraction of its own radiations, an effect we 
have ignored. 

The new method by Seaton, Oster- 
brock, and others eliminates all of these 
difficulties. It gives the density of a neb- 
ula directly from a very simple observa- 
tion, and it constitutes a real break- 
through in astrophysics. 

The observation is a measurement of 
the intensity ratio of the two compo- 
nents of an emission line from ionized 
oxygen, at 3726 and 3729 angstroms in 
the ultraviolet. On low-dispersion spectro- 
grams these components coalesce and 
their intensity ratio cannot be _ascer- 
tained, but even moderate-power instru- 
ments resolve them. It turns out that 





NGC 40 





the 3729 line is about 1.5 times as intense 
as 3726 in some nebulae, about 1.0 times 
in others, and in still others about 0.5. 

At first sight such differences are rather 
surprising, because these emission lines 
originate in transitions to the ground 
level from two very close excited states 
of oxygen atoms that have lost one elec- 
tron. Both transitions are termed for- 
bidden, meaning that they are not ex- 
pected to be observed in_ laboratory 
experiments. If an oxygen atom gets into 
one of the two excited states, it must 
remain there, undisturbed, for minutes 
or hours before it emits radiation (not for 
10° second as with the fourth state of 
hydrogen). In ordinary laboratory experi- 
ments an atom never can remain undis- 
turbed so long; it collides with another 
particle or the wall of the container, and 
is knocked into some other state before 
it can emit the forbidden line. 

In a nebula, on the other hand, the 
density is so low that many OII atoms in 
an excited state can travel without col- 
lision until they can radiate either 3726 
or 3729 light. 

According to I. S. Bowen’s interpreta- 











tion of many years ago, most OII atoms 
get into one of these two excited states 
as the result of collisions with free elec- 
trons. Seaton has computed that three- 
fifths of such atoms are lifted by collisions 
into the lower excited state and become 
capable of emitting 3729 radiation; two- 
fifths of them are lifted into the upper 
excited state and become able to emit 
3726. If the atoms are not disturbed by 
later collisions while they are in the ex- 
cited states, each will ultimately resume its 
ground state and emit one of these wave 
lengths. To insure that a collision will 
not occur, the density of free electrons 
must be very low, and this is the key to 
our interpretation of the intensity ratios 
observed in different nebulae. 

At extremely low electron densities, 1.5 
times as many atoms produce the 3729 
line as produce 3726. In this case the ob- 
served ratio 3729/3726 should be 1.5. 

At considerably higher electron densi- 
ties, however, many atoms are knocked 
out of the excited states by collisions that 
occur before the radiation can take place. 
The average populations of the excited 


The oxygen doublet, 
having 3729 on _ the 
right in each case, is 
compared on three 
spectrograms of plane- 
tary nebulae. The Cas- 
segrainian spectrograph 
of the 60-inch reflector 
was used, dispersion 55 
angstroms per millime- 
ter. Mount Wilson and 
Palomar Observatories 
photograph. 


NGC 3587 


levels automatically adjust in accordance 
with known rules, and the intensity ratio 
of the two lines is reversed, 3729 being 
less than 0.5 as strong as 3726. Densities 
intermediate between these extremes give 
intensity ratios ranging from 1.5 to under 
0.5, as observed in the nebulae. 

We have already noted that hydrogen 
is the principal constituent of the gaseous 
nebulae and almost all of it is ionized. 
Hence, for practically every electron there 
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At many points in the Orion nebula, NG 
graphed the oxygen doublet, three cases being shown here. They are 








A drawing by H. D. Curtis of the 

planetary nebula NGC 40, in Cepheus. 

From “Publications” of Lick Observa- 
tory, Vol. XIII, 1918. 


is a proton, and the proton density is 
numerically equal to the electron density 
derived from the observed intensity ratio 
of the oxygen lines. 

Observationally, we can infer that the 
planetary nebula IC 418, in which 3729 
is much weaker than 3726, is much denser 
than NGC 3587, where the 3729 line is 
the stronger of the two. To provide a 
basis for quantitative values, Seaton has 
made a series of elaborate computations 
which were used in the diagram on page 
402. We can infer at once from this curve 
that IC 418 contains at least 10,000 atoms 
per cubic centimeter, while the corre- 
sponding number for NGC 3587 must be 
about 100. 

Some particularly interesting results are 
given by different parts of the Orion 
nebula, based on the work of Osterbrock. 
The new method gives a high density, 
about 20,000 atoms per cubic centimeter, 
for one of the brightest central parts. On 
the other hand, a spectrum taken of a 
fainter part, about one-fourth of a degree 
from the Trapezium, indicates a density 
of only 300. 

This new way to determine the den- 
sities of the gaseous nebulae will have 
far-reaching importance, because these 
nebulae are very closely connected with 
many problems of the astronomy of stars 
and galaxies. 
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C 1976, D. E. Osterbrock has | “ee 





istant 


from the Trapezium by 0.7 minute of arc (left), 2.6 minutes (center), and 16.3 
minutes (right), the first having by far the greatest electron density. Mount 


Wilson and Palomar Observatories photograph. 
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The galaxy NGC 986 is a barred-spiral system, composed of millions of stars 


with great clouds of gas and dust. 


This enlargement is from a one-hour 


exposure on December 18, 1952, and has a scale of about 2.4 seconds of arc per 

millimeter. A blue-sensitive emulsion was used without a filter, so the arms 

appear brighter in comparison to the central regions than would be the case 
with a red-light photograph. 


Among Southern Galaxies—V 


ITHIN the constellation Fornax 

W are the three southern galaxies 

featured this month — NGC 986, 
NGC 1079, and NGC 1097. Amateur ob- 
servers will find the first and third plotted 
in Norton’s Star Atlas, where NGC 1097 
is labeled 48°, from its designation in 
William Herschel’s catalogue. 

\t the top of this page is NGC 986, a 
regular barred spiral very similar to but 
a little earlier in classification than NGC 
613, which was discussed and pictured in 
last month’s iss! e on pages 334-335. NGC 
986 is at right ascension 2" 31".6, declina- 
tion —39° 15’ (1950 co-ordinates), and is 
of photographic magnitude 11.4. Its out- 
lying portions cover an area about 3.7 by 
2.9 minutes of arc. Its spiral arms become 
very faint, but extend to form almost 
complete loops, which do not show in 
the reproduction. 

G. de Vaucouleurs, Lowell Observatory, 
points out that the circular outline of 
these loops indicates the elliptical shape 
of the inner ring of the system is real and 
not due to tilt. He classifies NGC 986 as 
type SB(rs)b, according to his system ex- 
plained on page 582 of the October, 1957, 
issue. He finds a few emission knots in 
the picture, but no individual stars are 
resolved, indicating a distance greater 
than 30 million light-years. The spectral 
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Faintest of the three galaxies on these 

pages is NGC 1079. This one-hour 

blue-light exposure with the 74-inch 

reflector was made on September 5, 

1953. Here the scale is 2.6 seconds 
per millimeter. 


type and red shift of this galaxy are still 
undetermined. 

At first sight NGC 1079, pictured below, 
is a small galaxy of elliptical shape, with 
two opposite bright sectors on the rim of 
a halo surrounding the nucleus. Its ex- 
treme dimensions are 1.5 by 0.8 minutes 
of arc, confirming the values in the 
Shapley-Ames catalogue, where its mag- 
nitude is given as 12.6. On the negative, 
however, there is a very faint oval arm 
structure extending five minutes from 
east to west and three minutes from north 
to south. NGC 1079 is an SBa-type spiral, 
at right ascension 2" 41™.6, declination 
—29° 13. 

Pictured opposite is a superb barred 
spiral, NGC 1097, of intermediate type 
SB(s)b in the de Vaucouleurs classifica- 
tion. Short exposures of its very bright 
nucleus disclose an innermost spiral pat- 
tern of bright and dark matter, and it has 
dark lanes of obscuring matter running 
parallel to the bar, as in NGC 613 and 
NGC 986. The outer arms are partially 
resolved by the 74-inch reflector into stars 
of apparent magnitude 20 and fainter, to- 
gether with some brighter patches of 
emission nebulosity. There are very ex- 
tensive faint outer arms. 

Of magnitude 10.5 photographically, 
NGC 1097 has extreme dimensions of 
about 10 by seven minutes of arc. It is 
at right ascension 2" 44™.3, declination 
— 30° 29’, far enough north for observers 
in most of the United States. Milton L. 
Humason gives its nucleus a spectral type 
of F8, and measures a velocity of recession 
somewhat more than 1,200 kilometers per 
second. 

Note the increasingly loose texture of 
the spiral arms in the sequence NGC 1079, 
1097, and 986, corresponding to the Hub- 
ble types SBa, SBb, and SBc, respectively. 





FACING PICTURE: The _barred- 
spiral galaxy NGC 1097, photographed 
with the 74-inch telescope of Radcliffe 
Observatory, at Pretoria, South Africa. 
This 50-minute exposure, on Novem- 
ber 16, 1952, was made in blue light, 
on an Eastman 103a-O plate without a 
filter. The reproduction scale is about 
2.0 seconds of arc per millimeter. 


These are some more photographs in a 
monthly series of southern-galaxy pic- 
tures from the new atlas compiled by 
the Royal Cape Observatory, as de- 
scribed on page 519 of the September, 
1957, issue of “Sky and Telescope.” 
The series began in the February, 
1958, issue. Several hundred exposures 
were made by Cape staff members with 
the 74-inch reflector, in order to ob- 
tain the two dozen high-quality nega- 
tives selected for the first installment 
of the atlas. The pictures are being 
published with the permission of Her 
Majesty’s Astronomer at the Cape, 
R. H. Stoy. Each atlas print is accom- 
panied by descriptive material written 
by David S. Evans, astronomer on the 
Cape Observatory staff. 
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NEWS NOTES 


CLUSTERS OF GALAXIES AND 
INTERGALACTIC OBSCURATION 


Statistical studies of clusters of galaxies 
yield more important information about 
the large-scale structure of the universe 
than do statistics of galaxies as individ- 
uals, according to F. Zwicky, Mount Wil- 
son and Palomar Observatories. In the 
December, 1957, Publications of the Astro- 
nomical Society of the Pacific, he sum- 
marizes extensive counts of galaxies and 
clusters from photographs with the Palo- 
mar 48- and 18-inch Schmidt telescopes 
and the 200-inch Hale reflector. 

“The apparent distribution of galaxies,” 
writes Dr. Zwicky, “can be understood if 
clustering of galaxies is admitted to be a 
universal phenomenon and if the effects 
of properly distributed intergalactic dust 
are taken into account.” 

He notes that distant clusters of galaxies 
are abnormally rare in the fields covered 
by very large and rich nearby clusters. 
his would indicate that intergalactic 
dust is concentrated inside large clusters. 
In addition, the more powerful 200-inch 
telescope shows very few clusters that are 
not detectable with the 48-inch Schmidt. 
Dr. Zwicky therefore believes that, for 
regions of space beyond the reach of the 
48-inch telescope, intergalactic dust mark- 
edly reduces the total number of clusters 
recognizable with the 200-inch. 

Another finding of the Mount Wilson 
and Palomar astronomer is that double 
and multiple clusters of galaxies do not 
occur, and that there are no clusters of 
clusters. 

This conclusion is controversial. George 
O. Abell, now of the University of Cali- 
fornia at Los Angeles, has studied the dis- 
tribution of 1,682 rich clusters of galaxies 
on 48-inch Schmidt photographs for the 
National Geographic Society-Palomar Ob- 
servatory Sky Survey. He believes that his 
data indicate the existence of second-order 
clusters of galaxies. Dr. Abell’s results 
have been published as Astrophysical 


Journal Supplement No. 31. 


R. F. SANFORD DIES 

A famous observer of stellar spectra, 
Roscoe F. Sanford, passed away on April 
4th at Pasadena, California. He was 74 
years of age. Dr. Sanford retired from the 
staff of Mount Wilson and Palomar Ob- 
servatories in 1949, after 31 years of serv- 
ice. 

Upon graduation from the University 
of Minnesota, he worked from 1908-11 at 
San Luis, Argentina, in a Carnegie Insti- 
tution of Washington project to deter- 
mine accurate positions of Southern 
Hemisphere stars. During the next four 
years, he was a member of the Lick Ob- 
servatory expedition to Santiago, Chile, 
where he made spectroscopic .measure- 
ments of stellar velocities. 

After obtaining his doctorate from the 
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University of California, Dr. Sanford 
joined the Mount Wilson staff in 1918, 
where he continued his spectroscopic in- 
vestigations with the 60- and 100-inch 
telescopes. He pioneered the application 
of high-dispersion techniques to numer- 
ous variable and double stars. 

Dr. Sanford earned world-wide recogni- 
tion for his spectrum photographs of cool 
red carbon stars, and his observations 
supplied new information concerning the 
constitution and motions of these objects. 


RADIO-NOISE CONFERENCE 


More than 200 astronomers, geophys- 
icists, and communications engineers at- 
tended a conference on the radio-noise 
spectrum, at Cambridge, Massachusetts, 
on April 22nd. Harvard Observatory 
sponsored the meeting, which had papers 
ranging from the control of man-made 


radio interference to 2I-cm. radiation 
from neutral hydrogen in_ interstellar 
space. 


Some highlights of the morning session 
were A. M. Peterson’s report on radio 
echoes from aurorae, G. S. Hawkins’ find- 
ing that meteors do not emit appreciable 
radio noise, and papers by R. Gallet and 
R. A. Helliwell on noise of very low fre- 
quency from the upper ionosphere. 

In the afternoon, A. E. Lilley, Yale 
University, received the Bart J. Bok prize 
in astronomy. Papers on solar radio noise 
were presented by A. Maxwell, T. Gold 
and: D. H. Menzel, while radiation of 
planetary origin was discussed by B. F. 
Burke. 

For the use of radio engineers, Dr. 
Menzel presented planisphere-type maps 
of cosmic radio noise, covering the entire 
sky and including the strongest discrete 
sources. With such a map, an engineer 





Roscoe F. Sanford (1883-1958). 








IN THE CURRENT JOURNALS 

THE ESTIMATION OF DISTANCE IN 
ASTRONOMY, by A. Hunter, Journal 
of the British Astronomical Association, 
January, 1958. “The properties of light 
used in measuring astronomical dis- 
tances are of necessity those observed 
to hold terrestrially, viz. its rectilinear 
propagation, its inverse-square intensity 
decrement with distance, and its uni- 
form velocity in empty space. It is 
necessary to emphasize that if these 
properties do not hold over cosmic dis- 
tances our extrapolations will lead us 
astray.” 

TILT CRITERIA AND DIRECTION 
OF ROTATION OF SPIRAL GAL- 
AXIES, by G. de Vaucouleurs, Astro- 
physical Journal, March, 1958. “In con- 
junction with the results of all earlier 
discussions indicating a constant rela- 
tionship between spiral pattern, obscu- 
ration dissymmetry, and spectroscopic 
rotation, this appears to justify the firm 
conclusion that normal spirals of all 
types and at all stages of the classifica- 
tion rotate with trailing arms, as was 
first found by V. M. Slipher nearly forty 


years ago.” 





can calculate for his antenna the back- 
ground level of noise interference for any 
time of day and year. The maps were 
prepared under contract with the U. S. 
Army Signal Corps, which also supported 
the conference. 


NATIONAL ACADEMY OF SCIENCES 
AWARDS FOR ASTRONOMY 


On April 28th the National Academy 
of Sciences gave seven medals in recogni- 
tion of outstanding research achieve- 
ments. Three of the citations were for 
astronomical work. 

Horace W. Babcock, Mount Wilson and 
Palomar Observatories, received the 
Henry Draper medal for his studies of 
magnetic fields in the stars and the gen- 
eral magnetic field of the sun. George 
Van Biesbroeck, Yerkes Observatory, was 
given the James Craig Watson medal for 
his work on double stars, comets, and 
satellites. Measurement of the ages of 
meteorites earned the J. Lawrence Smith 
medal for Mark G. Inghram of the Uni- 
versity of Chicago’s Fermi Institute. 


CONFERENCE FOR COLLEGE 
TEACHERS OF ASTRONOMY 

The astronomy department of the Uni- 
versity of California at Berkeley will hold 
a conference for college and university 
teachers of astronomy from July 7th to 
August Ist. Sponsored jointly by the Na- 
tional Science Foundation and the uni- 
versity, the four-week session will be di- 
rected by Prof. Cecilia Payne-Gaposchkin 
of Harvard Observatory. 

The conference is to consist of a series 
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of lectures by Mrs. Gaposchkin and 

nembers of da California a as well A im a te UW r A S t ro nl O im e@ rs 
; several research projects. The partici- 
pants, limited to about 20 persons, will MIDDLE EAST CONVENTION THIS MONTH’S MEETINGS 
receive travel and living allowances. On April 19th, 90 registered delegates, Dallas, Tex.: Texas Astronomical So- 
Further information may be secured from representing 11 societies, convened for ciety, 8 p.m., cabin of Dr. A. J. McNeill, 
\stronomy Department, University of the annual meeting of the Middle East 7814 Forney Rd. June 23, field meeting. 























































California, Berkeley 4, Calif. Region of the Astronomical League. It Edinburg, Tex.: Magic Valley Astro- 
was held at West Virginia University in  nomical Society, 7:30 p.m., Fireman’s 
MOUNT STROMLO REPORT Morgantown, with the Fairmont Amateur Park in McAllen. June 20, star party. 
‘4 Recent progress at Mount Stromlo Ob- Astronomers Association as host. Orlando, Fla.: Orlando Amateur As- 


Early arrivals on Friday evening were 
treated to a planetarium demonstration 
by Charles Cochran, of the university 
faculty. After the Saturday sessions, the 
delegates toured the underground isotope 


research laboratory, guided by Charles : 2 
2 and Telescope. s y Y Contra Costa Junior College. June 14, 
ee os Thomas, head of the physics department. p eines 2 
At the beginning of 1957, the name of ‘ Jack Borde, ‘Telescope Making. 
Rei Aad - ’ Of great interest to all present was the - , 
the institution was officially changed from — 


tronomy Club, 8 p.m., Chamber of Com 
merce clubhouse. June 20, color motion 
picture, Our Mr. Sun. 

Walnut Creek, Calif.: Mount Diablo 
Astronomical Society, 7:30 p.m., East 


servatory, Australia’s major astronomical 
center, is described in the first annual 
; report by its new director, Bart J. Bok. 
An illustrated account of the observatory 
appeared in the June, 1956, issue of Sky 


2 a : d : session on “Space Age.” Charles H. Le- 
f the Australian Commonwealth Observa- Ro egelbe.< i cmeatail AAVSO SPRING MEETING 
tory to Mount Stromlo Observatory, and Y» Bi, iia P , : 
3 news of MOONWATCH teams, and re- The island of Nantucket, Massachusetts, 





: it became a part of the Australian Na- 
> tional University. 

: The American astronomer ‘Theodore 
Dunham, Jr., joined the staff in August 
¥ and immediately began work on the de- 
: sign and construction of a coude spectro- 
graph for the 74-inch reflector. This 


cordings of satellite signals were presented __ is to be the setting for the spring meeting 
by the National Capital Astronomers, of the American Association of Variable 
Washington, D. C. Star Observers on June 12-15. 

At the convention banquet, the history The occasion will open the 50th-an- 
of the 98-year-old Allegheny Observatory, niversary celebration of Maria Mitchell 
Pittsburgh, was told by its director, Nicho- Observatory. On Saturday, June 14th, 


: : é ; las E. Wageman. Margaret Harwood, former director, will 
equipment will allow, for the first time, ae ’ ry 
: = ; Regional officers elected for another _ tell about the observatory’s history. 
badly needed high-dispersion — spectro- : Soeeiee . 
term are: Dana Law, Arlington, Virginia, Another feature speaker will be A. E. 


scopic observations of southern stars. 
This coude spectrograph is to be used 
with any one of three cameras, employing 
spherical mirrors of 21, 48, and 114 inches 
focal length. The longest camera will 


chairman; R. Thomas LuCaric, Baden, Lilley, Yale University Observatory, who 
Pennsylvania, vice-chairman; Emil Klein, will talk on the role of rockets and radio 
Philadelphia, treasurer; and the under- in astronomy. There will be an exhibi- 
signed, secretary. The Delaware Astro- tion of postage stamps with astronomical 
nomical Society will be the host for next subjects, from the collection of Kenneth 










have . cperien of 29 seit i ane year’s convention. BETH BEYER Baird, Philadelphia, Pennsylvania. 
; millimeter, | reaching 6th-magnitude stars” 77 Geen Aue Persons who wish program time should 
8 AEE SAN. Pittsburgh 5, Pa. send the titles of their papers to the 
The observatory continues to provide ne ee AAVSO, 4 Br: le § sche a oe 
‘ : : ean Aiea ee A! : rattle St., Cambridge 38, 
: E the national time service, and the pro- Mass., by June 9th. Hotel and ct pote 

S gram of time determinations with the JOHN M. PIERCE DIES Hea 7 ee ae : it, 

. ae . ; reservations should be made with Dr. 
bi transit instrument has been enlarged in One of the country’s best-known ama- por rit Hoflleit, Maria Mitchell Observa- 
é cna ation: with the inennatnin. Cine teur | telescope ear penne? away ON tory, Nantucket, Mass., by the same date. 
x soiling In — a tii ge Pied — at Maitland, rigesig — Room rates at the Four Chimness fan 

* zenitn ibe was pu in Cc ration in Prce é -reste ] . : ir 
: f ‘ascents i. jad and seiectlcealanian ious Melt cue ee Russell “= — de eae on: ae 

Ee Peeing W. Porter in organising: Sidlinfane,. the rooms are limited in number, please state 
‘ A Markowitz dual-rate moon camera, observatory nez . Springfield, Ve t iE SHAPING: &: COU TONE he 

Mz ‘ , servatory near Springfield, rmont, Se ee re 
5 on loan from the U. S. Naval Observatory, where telescope makers meet annually for 
has been attached to the 9-inch refractor. _ the Stellafane convention. LONG ISLAND STAR PARTIES 
It is employed for precise determinations Mr. Pierce’s long-continued efforts have At Jones Beach State Park, on the south 
; E of the moon’s position relative to the stars. significantly aided the growth of amateur shore of Long Island, New York, public 
B 5 When the results from the world-wide astronomy in the United States. He con- star parties have been held twice monthly 
i chain of observatories co-operating in this tributed many articles to the telescope since December. Attendance on clear eve- 
work during the IGY are analyzed, they making column conducted by Albert G. nings has ranged from 500 to 900 persons, 
f = will indicate irregularities in the earth’s Ingalls in Scientific American, and was even during the middle of winter. 

, t. rotation, made evident by apparent ir- one of the authors in the Amateur Tele- Four telescopes, each manned by a 
- regularities in the moon’s motion. scope Making series of books. When the _ trained science teacher, are used for ob- 

é Current programs at Mount Stromlo hobby was new and supplies were hard serving the particular object under dis- 

Fs have been summarized by William Bus- to get, Mr. Pierce set up a small business cussion. A 15-minute period is devoted 

‘ combe in the April Journal of the Royal to provide kits and parts for his fellow to pointing out, with an auto spotlight, 

; Astronomical Society of Canada. He gives amateurs. all the visible bright stars and constella- 
: a striking table of the varied telescopes He was active in civic affairs, and well- tions. On cloudy nights, special indoor 
| on the mountain, some of which are the known as a musician and a geologist. A programs are offered at the beach field 
) equipment of the Yale-Columbia and graduate in architectural engineering house. 

" Uppsala observing stations. The list in- from Pratt Institute in 1910, Mr. Pierce Only one meeting a month is scheduled 
t cludes reflectors of 74, 50, 30, and 20 spent all of his life as a teacher. From for June, July, and August. Percy M. 
cs inches aperture, and 26-, 9-, and 6-inch 1919 to 1956, he was director of the Proctor, 26 Mason Ave., Babylon, N. Y., 
: refractors. There are also a 20-inch Springfield High School co-operative is in charge of the programs, which are 
, Schmidt telescope, solar tower telescope, course, which includes training in ma- cosponsored by the Long Island State 

transit instrument, photographic zenith chine-tool work, cabinet making, sheet- Park Commission and the Abraham and 
‘ tube, and two special cameras. metal work, electricity, and auto repair. Straus department store in Hempstead. 
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SUPERIOR TELESCOPIC 
ACCESSORIES 












































Astro Camera 


Effective diameter: 100 millimeters 
Focal length: 500 millimeters 

Tessar type with 3 plateholders 

(Plate size: 5" X 7" or 434" X 642") 


The superb photograph of Comet 1957d appearing on page 

568 in the October, 1957, issue of Sky and Telescope was 

taken by Mr. Alan McClure with one of these lenses. 
$485.00 


Sun Prominence Spectroscope 


Consists of triple Amici prisms, two right-angle reversing 
prisms, collimator, slit mechanism with divided drum, position 


circle, and 25-mm. Kellner eyepiece. 


When this spectroscope is used on telescopes of 4 inches or 
larger, solar prominences can be observed very distinctly. 
A spectroscope of this type is to be delivered to the Taipeh 
Meteorological Observatory in the near future. 


$760.00 


(Prices include shipping costs.) 


The listed prices also include the anticipated import duties, 
so in making remittances 25% should be deducted from them. 





Complete price lists and catalogues will be sent upon request. 


GOTO OPTICAL MFG. CO. 


1-115 Shimmachi, Setagaya-ku, Tokyo, Japan 
Cable Address: GOTOPTIC TOKYO 


- 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


THE SATELLITES OF SATURN 


N the evening of June 13th, 
O ringed planet Saturn is at opposition 
o the sun. During the month it will rise 
near sunset and remain visible through- 
nut the night, making the season most 
favorable for observing this jewel of the 
solar system. It will be a good opportu- 
nity for the amateur to verify that a 6- 
inch telescope can show more moons of 
Saturn than of Jupiter. 

Titan, brightest of Saturn’s satellites, is 
about the same size as the planet Mercury, 
and may be seen in almost any amateur’s 
telescope, even though a very large aper- 
ture is needed to bring out its disk. Rhea 
is an easy object, observable in a 2- or 
5-inch telescope, while Dione and Tethys 
are not much fainter. 

lapetus shows a remarkable change in 
brightness as it moves around Saturn. 
When near western elongation it is almost 


This chart from the 
“American Ephemeris 
and Nautical Almanac” 
gives the orbits of Sat- 
urn’s satellites for this 
year’s opposition, with 
south at the top, as seen 
in an inverting tele- 
scope. The arrows show jog 
the direction of motion 
in the orbits, south 
being the side nearer 
the observer. 
| 


as bright as Rhea, but at eastern elonga- 
tion it is less than one-fifth as bright — 
fainter than Enceladus. 

The innermost Saturn’s moons, 
Mimas, is so close to the planet that it is 
very difficult to detect when the rings are 
opened as widely as they are this year; 
Mimas is best seen when the rings are 
presented edge on. Hyperion and Phoebe 
are so faint that very large telescopes are 
required for their definite identification. 

The accompanying chart shows the 
orbits of Saturn’s moons (except for 
Iapetus and Phoebe) as they appear this 
month. For satellites IV to VI, the posi- 
tions at various intervals after eastern 
elongation are indicated by the labeled 
tick marks. 

To illustrate the use of this chart, sup- 
pose that we wish to view Rhea on June 
10, 1958, at 10 p.m. Eastern daylight time, 
which corresponds to 2" UT on June 
llth. This is 6" 5" after the time of east- 
ern elongation listed in the table. This 
interval must be diminished the 
synodic period, 4" 12".5, to bring it within 
the scope of the chart, giving 1" 16".5. 


of 


by 


Therefore, the position of Rhea relative 
» Saturn 


will be between the points 


the 


labeled 1d 12h and 2d Oh on the plotted 


In an f/8 6-inch reflector, an average 
l-inch eyepiece has a field of about 25 
minutes of arc. Since even Iapetus will 
be within nine minutes of Saturn, it fol- 
lows that any of the seven inner satellites 
will be in the same field as Saturn at the 
powers normally used. 


orbit of this satellite. W. E. S. 

Satellite Mag. Period Date Hour Sep. 

I Mimas +12.1 OF 22".6 June 1 20 07.5 

II_ Enceladus 1) By l 8.9 June 1 20 0.6 

III Tethys 10.6 L 2S June 1 1] 0.7 

IV Dione 10.7 2 FRG June 1 ] 1.0 

V_ Rhea 10.0 4 12.5 June 4 21 1.3 

VI Titan 8.3 15 23.3 June 4 2 3.1 

VII Hyperion 14 2) 7.6 June 17 6 3.8 
VIII = Iapetus 1] TS 22.) May 20 14 9.0 


This table lists the number and name 
opposition, average synodic period, the date 


of the satellite, its magnitude at mean 
and hour (Universal time) of a passage 


through eastern elongation, and the approximate maximum angular separation of the 


satellite from Saturn’s center. 
14.5 and has a period of 524 days. 


South 


North 





The outermost moon, IX Phoebe, is about magnitude 


i 


3d 


m4 







20d 











U.S. ARMY RELEASE 
PRISMATIC REFRACTING 


TELESCOPES 


Interchangeable 10X and 15X large-diame- 
ter, highly corrected wide-angle eyepieces. 
Solid bronze construction with tripod pivots, 
length 25 inches. Weight of scope 20 Ibs. 


Unusually well suited for astronomical, ter- 
restrial, target-spotting and marine use. Easily 
altered to accommodate standard (14%4” O.C.) 
telescope eyepieces up to 100 power. 


U. S. Government tripod, made of oak with 
bronze legs and fittings, collapsible, extends 
to eye level, Gov't. cost $66.00. Also special, 
aluminum offset yoke with locking device. 
Telescope can be mounted and dismounted in 
seconds. Tripod and yoke $25.00 additional. 


Satisfaction guaranteed or money refunded. 
No C.O.D. 


BEN ROSENBERG 


101 WEST 45TH ST., NEW YORK 36, N. Y. 


PERFECT CONDITION 


$ 49” 


Express Collect 








Original cost 
$500.00 


Includes heavy-duty 
saddle-leather-fitted 
carrying case. 








3%" Achromatic Objective, 
Built-in Filar Micrometer, 
Huge Helical-Screw 
Focusing Mount and 
Prismatic Erecting System 
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Marked variability of the sun’s spottedness during an active period is summarized by this graph of Zurich daily sunspot 

numbers, definitive values for 1957, preliminary ones for the first three months of 1958. The yearly mean for 1957 was the 

highest since systematic observations began about two centuries ago. Notice the high count of 302 on March 29, 1958, 

when the photograph on this page was obtained. The sun continued to be active through April, as indicated by the sun- 
spot numbers on page 430. The picture series opposite was taken during this time. 








HELPFUL HINTS 
TO OBSERVERS! 


The free literature offered in the Frank Good- 
win ad below includes the following subjects: 
telescope observational techniques and methods; 
cutting down sunlight externally in viewing the 
sun; cleaning mirrors; sealing objectives against 
interelement air-space dewing; how to approxi- 
mate off-axis performance with your reflector 
by a simple black-paper mask on mirror, occult- 
ing diffraction of diagonal and struts. (Also 
how the Goodwin Resolving Power lens is posi- 
tively guaranteed to make any good telescope 
perform like a larger one, for reasons stated in 
the ad below.) 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Hl. 




















= 


LLS 


. 
FROM YOUR TELESCOPE! 
Sharper images, wider field, more 
light at higher powers! A startling 
statement positively proven in 16- 
page telescopic educational matter, 
plus many helpful hints, sent free 


on receipt of self-addressed long 
envelope bearing 9c return postage. 
First, the Goodwin Resolving Power | 
lens placed in front of eyepiece gives 1] 
three times the magnification on each || 
by increasing the effective primary 
focal length up to three times, yet ex- 
tends eyepiece out no more than two 
inches from normal. This alone sharp- 
ens definition. 
Next, by achieving your highest pow- 
ers on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. Again sharper 
images from this highest precision lens. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment! 
Price $23.50 in 4” long adapter 
tube fitting standard 14” eyepiece 
holders ONLY. (Also adaptable to 
Unitrons; state if Unitron.) Money 
back if not positively thrilled after 
two weeks trial! Used and praised 
by legions! 
No COD’s—Colleges and Observa- 
tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 
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SUNSPOT COUNT REACHES HIGHEST MAXIMUM 


ATE 1957 saw the relative sunspot 

number climb to record heights. Dr. 
M. Waldmeier, director of Zurich Observ- 
atory which is an international clearing- 
house for sunspot statistics, has supplied 
some comparisons. 

He notes that the solar activity in the 
second half of 1957 reached a level never 
before observed. During September 20-22, 
October 28-30, and December 22-26, the 
relative sunspot numbers were over 300. 
The highest value ever observed, 355, was 
reached on December 24th and 25th. 

Dr. Waldmeier continues: “The pre- 
vious maximum value, of 353, occurred 
on May 17, 1778. With 253.8, October, 


1957, had the highest monthly mean ever 
recorded, and with 190.2, 1957 had the 
highest yearly mean. The next highest 
yearly mean, 154.4, occurred in 1778, and 
the third was 151.6 in 1947.” 

On the graph showing the daily varia- 
tion of sunspot numbers, it is seen that 
from January, 1957, through March, 1958, 
the number never fell below 86 and was 
less than 100 only seven times. Another 
graph, on page 395, shows the monthly 
numbers since January, 1950. 

Pictures of the sun taken on peak days, 
December 25th and October 29th, and a 
drawing made on December 23rd, were 
published in February, pages 184 and 185; 


The sun had many spot groups when this photograph was taken on March 29th, 
at 18:29 Universal time, by Philip and Robert Del Vecchio. 
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the photographs reproduced here, by 
Philip and Robert Del Vecchio, Paterson, 
New Jersey, illustrate the sun’s appear- 
ance during the present disturbed period. 








DEEP-SKY WONDERS 


MONG the amateur’s greatest pleas- 

ures is trying out a new and larger 
telescope. But it is equally thrilling to 
use an old instrument on a night of 
superb seeing, when the steadiness and 
transparency of the atmosphere allow the 
instrument to reveal more than it usually 
does. Perhaps the best test object for such 
an occasion is a star cluster or nebula. 

My first view through my 10-inch re- 
flector came one summer in Wisconsin, 
more than a quarter century ago. The 
test object was the great cluster M13 in 
Hercules (pictured on page 356 of last 
month’s issue). This globular is just vis- 
ible to the naked eye, at right ascension 
16" 39".9, declination +36° 33’ (1950 
co-ordinates). It is surprising that this 
bright an object was not discovered tele- 
scopically before Halley found it in 1714. 
Its diameter of 23’ is easily verified by a 
reflector 10 inches in aperture or larger. 
In the clear Wisconsin farmland skies, 
the cluster blazed with a glory I had 
never seen with my 4-inch telescope used 
in Milwaukee. 

A short while ago the 10-inch telescope 
and I moved to Kansas, where the trans- 
parency of the sky is very good. On my 
first observing night I looked at the 
cluster M11 in Scutum, at 18" 48™.4, 
—6° 20’. For years the 10-inch had shown 
this as an arrow-shaped grouping, not 
particularly rich in individual stars out- 
side of the crowded central region. But 
here in Kansas its blur becomes a carpet 
of sparkling suns to the very center, with 
outlying stars swarming on all sides, fully 
confirming Barnard’s estimate of 35’ for 
the visual diameter. 

One very fine night about a year ago I 
turned the telescope to M4, a globular 
cluster nestled alongside Antares, at 16" 
20".6, —26° 24’. Usually it looks in the 
10-inch like M13 in a 2-inch or 3-inch 
telescope, a round unobtrusive glow with 
no hint of resolution into stars. How- 
ever, on that exceptional night the clus- 
ter really seemed to be of its full 23’ 
diameter, and the glow was broken down 
all across the disk into individual stars. 
On one edge lies an irregular grouping 
of 9th- or 10th-magnitude stars, almost a 
dozen of them; elsewhere in the sky they 
would rank as a cluster by themselves. 

WALTER SCOTT HOUSTON 
Rte. 3, Manhattan, Kans. 


Daily changes, April 17-24, 1958, in a 
sunspot group photographed by the 
Del Vecchios. Dates and Universal 
times, from top to bottom, are: 17, 
12:49; 18, 13:05; 19, 16:00; 20, 14:25; 
21, 14:45; 22, 21:50; 23, 20:35; and 24, 
13:01. Toward the end of the sequence 
the group is breaking up. 








UNIVERSAL RACK-AND- 
PINION FOCUSERS 


For reflectors or refractors. 


Take standard 114” diameter eyepieces. Spe- 
| cially designed base fits any tube 5” or more in 
diameter. Carefully machined aluminum and 
brass construction permits critical setting. 
Slotted extension tube holds eyepiece firmly 
and gives sufficient working distance for Bar- 
lows. $9.95 postpaid 


MIRROR 
CELLS 


Solid cast alumi- 
num, fully adjust- 
able, painted, com- 
plete and ready to 
use. Shipped post- 
paid. 





6” mirror cell for 7” or larger tube _...... $6.75 
8” ss we 8.95 
10” 2% 1134” bye ee 15.95 


| 

| y 

| my 141,” <—* Te 20.95 
| 


PYREX MIRROR-MAKING KITS 
With new velvet-finishing tools. 


$5.70 postpaid 


4,” diameter . 
Ce a 9.50 postpaid 


8” *; sale es shipped collect 
10” bis . . « 21.75 shipped collect 
1214” 7 . . « 41.25 shipped collect 


Kits include five abrasives with our special 
superfine finishing abrasive for superior fine 
grind, selected pitch, cerium oxide, pyrex 
mirror, and velvet-finishing tool (heat resist- 
ant, approximate hardness of pyrex). C.O.D.’s 
accepted. 


| Write for free catalog. 


NYE OPTICAL CO. 


2100 Cherry Ave., Long Beach 6, Calif. 




















THE NEW 6-INCH 


| 
| 
| MAGNUSSON TELESCOPE 


Complete with— 


® Heavy-duty mounting @ Clock drive 
@ Slow motion ® Setting circles 
@ and other accessories 


Parts are sold separately. Write for prices. 


O. MAGNUSSON 
14570 W. 52nd Ave., Arvada, Colorado 
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AIRSPACED OBJECTIVES 


MOUNTED IN ALUMINUM CELLS f/15 


We offer the lowest priced, hand-corrected, precision, American-made astronomical 
objective, mounted in a black-anodized aluminum cell. Our reputation has been estab- 
lished over the years as the most reliable source of high quality astronomical lenses. 





“Those in the know” BUY FROM US BECAUSE: 





Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. They are 
corrected for the C and F lines (secondary chromatic aberration). The zonal spherical aberration and 
the chromatic variation of spherical aberration are negligible. The cell is machined to close tolerances 
so that it will fit directly over our standard aluminum tubing, eliminating any mounting problems. 


48” f.l. (uncoated) $28.00 .$60.00 
$32.00 $69.00 
an supply ALUMINUM TUBING for the lenses above. 


31/4,” diam., {14” diam., 62” f.1. (uncoated) .. 


Same as above with coating Same as above with coating 


We « 
“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


We have the largest selection of diameters and focal lengths in the United States available 
for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't. 
surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected. 
Tremendous resolving power. They can readily be used with eyepieces of only 14” focal 
length, thereby producing high powers. Guaranteed well suited for astronomical tele- 
scopes, spotting scopes, and other instruments. Gov't. cost up to $100. 


Diameter Focal Length Each Diameter Focal Length Each 
54 mm. (214”) 254 mm. (10”) $12.50 83 mm. (314”) 660 mm. (26”) $28.00 
54 mm. (21\%”) 300 mm, (11.8”) 12.50 83 mm. (314”) 711 mm, (28”) 28.00 
54 mm. (214”) 330 mm. (13”) 12.50 83 mm. (34%4”) 762 mm. (30”) 28.00 
54 mm. (214”) 390 mm. (15.4”) 9.75 83 mm. (344”) 876 mm. (3414”) 28.00 
54 mm, (214”) 508 mm, (20”) 12.50 83 mm. (314”) 1016 mm. (40”) 30.00 
54 mm. (214”) 600 mm, (2344”) 12.50 102 mm. (4”) 876 mm. (3414”) 60.00 
54 mm. (21%”) 762 mm, (30”) 12.50 108 mm. (414”) 914 mm. (36”) 60.00 
54 mm. (24%”) 1016 mm. (40”) 12.50 110 mm. (43%%”)* 1069 mm. (42-1/16”) 60,00 
54 mm. (214”) 1270 mm. (50”) 12.50 110 mm. (434”) 1069 mm. (42-1/16”) 67,00 
78 mm. (3-1/16”) 381 mm, (15”) 21.00 128 mm. (5-1/16”)* 628 mm. (244%4”) 75.00 
80 mm. (314% 495 mm. (1914”) 28.00 128 mm. (5-1/16”) 628 mm. (2434”) 85.00 
81 mm. (3-3/16”) 622 mm. (244,”) 22.50 *Not coated 

@ We can supply ALUMINUM TUBING AND CELLS for the lenses above. @ 





MOUNTED EYEPIECES 


The buy of a lifetime at a great sav 


ing. Perfect war-surplus lenses set in 
black-anodized standard aluminum 

144” O.D. mounts. 
F.L. TYPE PRICE 
12.5 mm. (14”) Symmetrical $ 6.00 
16 mm. (5%”) Erfle (wide angle) 12.50 
16 mm. (5%”) Triplet . 12.50 
: oe ee 18 mm. (34”) Symmetrical 6.00 

American Type Zeiss’’ Type ¥ - 
¥P : P 22 mm. (27/32”) Kellner 6.00 
Beautiful imported binoculars, precision made, at a 32 mm. (114”) Orthoscopic 12.50 
low, low price. Above we have pictured the two most ae ; ; 

popular types. The American Type offers a superior 35 mm. (14%”) Symmetrical 8.00 
one-piece frame and a clean design, pleasing to the 55 mm. (2-3/16”) Kellner 6.00 
eye. Complete with carrying case and straps. Price 56 mm. (24%4”) Symmetrical 6.00 


plus 10% 


SI 


6 


6x 


10 
20 


es 


Poteral tax. COATED 75 cents extra. 





ZE TYPE C. FOCUS IND. FOCUS 
x15 OPERA _ $12.75 “GIA “ EA 
x 30 “ZEISS” $18.75 16.75 Gl NT WID NGLE EYEPIECES 
x35 ‘ZEISS 21.25 19.25 ERFLE — (65° field) 
: J contains 3 coated achromats. 114” 

x 35 AMERICAN . 23.50 aad E.F.L., clear aperture 214”. Has a 
x35 AMERICAN WIDE focusing mount with diopter scale. 

ANGLE 10° 37.50 _ hf ame an — 35-mm. 
= orpmreere <odachrome Viewer. Magnifies seven 
x 50 ZEISS fn 24.95 22.50 tinee k $18.50 ppd. 
x 50 AMERICAN 32.50 —_ 
x 30 **ZEISS”’ 21.00 18.25 WIDE ANGLE ERFLE “ 

, U7EISS > ANGL ? LE 68° 
530 Zass pop oad Field) EYEPIECE. Brand new; 
x 50 ZEISS 41.50 39.50 coated 1144” E.F.L. Focusing mount. 

3 perfect achromats, 1-13/16” aper- 

MONOCULARS ture $18.50 
Sranc ew, coated optics, complete a 

Brand new, coated optics, compicte WIDE ANGLE ERFLE 11,” E.F.L. Brand new: 


with pigskin case and neck straps. 


contains Eastman Kodak's rare-earth glasses; 














aperture 


Price Price 2”; focusing mounts; 65° field $18.50 
6 x 30 $10.00 7x 50 $15.00 1%” Diam. Adapter for Erfle eyepieces $3.95 
8 x 30 11.25 16 x 50 17.50 
7x 35 12.50 20 x 50 20.00 LENS CLEANING TISSUE Here is a wonder 
ful Gov't. surplus buy of Lens Paper which was made 
os ray is als to the highest Gov't. standards and specifications. 
EASON SoS Sanne, ete. 500 sheets size 74.” x 11” 
We pay the POSTAGE C.O.D.'s you pay postage. 


Satisfaction guaranteed or money refunded if merchan- 


dise returned within 30 days. 
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LOW-PRICE EYEPIECE 


27-mm. E.F.L. Standard Kellner 
(wide-field) eyepiece offered in 
1144” black - anodized aluminum 


mount. Here is an astronomical 
eyepiece at a truly down-to-earth 
price. (For coated optics add 75 
cents. ) $4.50 ppd. 


ASTRONOMICAL MIRRORS 


polished to 





These mirrors are of the highest quality, 


Y4-wave accuracy. They are aluminized, and have a 
silicon-monoxide protective coating. You will be 
pleased with their performance. 

Diam. F.L. Postpaid 
Plate Glass 3-3/16” (3” $ 9.75 
Pyrex 44” 45” 13.50 
Pyrex 6” 60” 25.00 
Cast aluminum. Holds all our mirrors firmly with 
metal clips. Completely adjustable. Assembled, ready 
to use. 
3-3/16” Mirror Mount fits our 414” tubing $4.00 ppd. 
{1/,” Mirror Mount fits our 5” tubing 4.00 ppd. 
6” Mirror Mount fits our 7” tubing 7.00 ppd. 


Aluminum Telescope Tubing 


O.D. LD. Price Per Ft. 
2144,” 214” $1.20 ppd. 
3%” 314” 1.75 ppd. 
4Y,” 434,” 2.50 f.0.b. 
3" 47” 2.25 f.0.b. 
7” 67%” 3.00 f.o.b. 


Focusing Eyepiece Mounts 
Rack & Pinion Type 


The aluminum body casting is finished in black 
crackle paint and is machined to fit all our aluminum 
tubing. Has a_ chrome-plated brass focusing tube, 
which accommodates standard 114” eyepieces. 
For 24%” I.D. Tubing Postpaid $12. po 
For 3144” I.D. Tubing ‘a 12.9 
For 434” I.D. Tubing 12. 3 
REFLECTOR TYPE FOR ALL SIZE TUBING: 
Complete with diagonal holder ............. . $ 9.95 


TELEVISION PROJECTION LENS 


Brand New, f/1.9, E.F.L. 5 inches. Manufactured by 
Bausch & Lomb. We purchased entire lot of these 
discontinued units. Five elements, smallest lens 2” 
largest 414”. Completely assembled 6” in length. All 
surfaces hard coated. Get this BARGAIN now. 





ONLY $22.50 
90° RIGHT-ANGLE PRISMS 
8-mm. face $1.00 
12-mm. face 1.00 ———- 
23-mm. face . 1.25 Silvered . 
28-mm. face 1.75 Silvered . 
38-mm. face . 2.00 Silvered 
i8-mm. face 3.00 Silvered 
3X TELESCOPE — New Low Price! 
Makes a_ nice low-priced 
finder. Brand new; has 
1” Achromatic Objective. 


Amici Prism Erecting Sys- 
tem, 134” Achromatic Eye 
and Field Lens. Small, 
compact, wt. 2 lbs. 


Gov't. cost $200. 
Coated ........ $10.50 





$6.50 


Uncoated 








8-POWER ELBOW TELESCOPE 


This M-17 telescope has a 
brilliant-image 48° apparent 
field 325 feet at 1,000 
yards. The telescope can 
be adjusted for focusing 15 
feet to infinity. It has a 2” 
objective, focusing eyepiece 








































28-mm. focal length with 
an Amici erecting  sys- 
tem. Turret- 
mounted  fil- 
ters: clear, 
red, amber, 
and neutral. 






Lamp housing 
to illuminate 
reticle for 
night-time use. Truly the biggest bargain you 
were ever offered. Original Gov't. cost $200. 


BARGAIN PRICE $13.50 ppd. 
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Left: In mid-eclipse, at 3:16.9 UT at Taiwan, an almost perfect annulus of 
sunlight was seen around the moon. Right: 3.7 minutes later, the ring had 
become unsymmetrical, as the moon moved eastward off the sun. 


APRIL’S ANNULAR ECLIPSE OBSERVED IN THE ORIENT 


[ the Taipei Observatory on April 
A 19, 1958, skies were good for obser- 
vations of the annular eclipse of the sun. 
Chang-Hsein Tsai used a 4-inch refractor 
ind projection through a 40-mm. eyepiece 
to obtain the ring-phase pictures above. 

His observing location was at the 
northern end of the island of Taiwan 
(Formosa), close to the central line of 
the shadow path. With his own pictures 
Mr. Tsai sent another, by U. Y. Lai, show- 
ing the progress of the eclipse on a single 
photograph, reproduced at the right. 

The island of Hong Kong was bisected 
by the northern edge of the central- 
eclipse path. Some 20 miles north of 
there, at Sheung Shui village, Hing-Chai 
Liu planned a sequence of 36 photo- 
graphs at 10-minute intervals, but clouds 
interfered at times. The entire eclipse 
lasted more than 33 hours, from 10:12 
a.m. to 1:51 p.m. 

[he picture shows Mr. Liu with his 





Hing-Chai Liu with the equipment he 
used to photograph the April eclipse. 















Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2x2 SLIDES 
35-mm. STRIPS OF SLIDES 








THROUGH 200-INCH_ AND 
OTHER GREAT TELESCOPES 


Catalogues on request. 
International 
Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 











8-Power Elbow Telescope ¢ x50) 
U. S. ARMY MODEL M-17 






GOV'T. Our 
COST Price 
$200 $4475 

2" objective. Focusing ppd. 
eyepiece, 28-mm. focal 


length. Amici erecting sys- — 

tem. Sharp, bright image. > SV 

6-degree field (325 feet at 

1,000 yards). Adjustable focusing 15 feet to infinity. 
Adapter to fit standard tripod. 


Ideal for finder on an astronomical telescope and 
for terrestrial observation. Can also be used for tele- 
photo photography. These telescopes are in perfect 
condition, and sold with a money-back guarantee. 


BEN ROSENBERG 
101 W. 45th St., New York 36, N. Y. 











++++++4++ DELUXE PYREX++++++++ 


Reflecting Telescope Kits 


| Our kits have PYREX mirror blank, PYREX 

| tool the same thickness, ample supply of optical 
uality abrasives, fast polishing cerium oxide, 
red rouge and pitch. Packed in metal cans. 


Size Thickness Price 
4," Ya" $ 6.00 
6" a $10.50 
8” Wy" $18.75 
10” 134” $33.65 
1242" 2" $59.95 


ADD POSTAGE: ist and 2nd postal zones 
from Detroit, add 5%; 3rd and 4th, add 
10%: Sth and 6th, add 15%; 7th and 8th, 
idd 20%. Or we will ship C.O.D. 


Send for free catalog of supplies, 
wccessories, and refracting telescopes. 
ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 
4444 44944444444444644644444464 














SKYSCOPE $29.75 


The full 34-inch diameter reflecting-type astronomical 
telescope that even the telescope makers talk about. 


With standard 
60-power eyepiece 


than 18 years and now is on display in at 
It will show mountains and craters on the 
er's four moons and the planet's markings, 
iranteed observatory clearness. Skyscope 


It has been sold for more 
least two U. S t 





close doubd 
enjoys world-wide dist 





Every instrument, with its 14-wave, aluminized mirror, is individually 
tested before being packed for shipment. We suggest that before buying 
‘ nquire at almost any local astronomy society about the efficiency 
f Skyscope. 100% American-made. : 


t 
We invite your attention to our free and straightforward descriptive brochure which 
also shows a photograph of the individual parts used. 


125-power and 35-power extra eyepieces ...........ccccseeeees $5.15 each 
6-power finder, with brackets ...................c:cccccseesceeeseeeeeeees $7.50 
ee I OI oo cacn can ccacenivstceresesecieremeunincens $1.00 





THE SKYSCOPE CO., INC. P. O. Box 55, Brooklyn 28, N. Y. 
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MADE BY 
DIETZGEN 
\\S/o-18 THD 3% IN.LG MTG 
4" DIA TRIPOD Top 


woop 
TRIPOD 


3SECTION | 
NATURALWOQD | BALL ano SOCKET 
CLEAR FINISH JOINT 
costs COMPRESSION 
TO36.NGHES ol . 
WEIGHT NUT FEATURE 


9¥2 POUNDS 


ORDER SHIPPED 
SAME DAY 
RECEIVED 


$] 2 95 
~ 

POST PAID 

SEND CHECK OR 






















The Trigarth Turret sells for $15.95 postpaid. 
The Eyepiece Attachment with Rack and Pin- 
ion also takes standard 1144” O.D. eyepieces. 
The rack and pinion is machined from solid 
aluminum castings, precisely fitted for smooth 
performance. The main tube is 134” long; 
sliding tube adds 2”; total movement 334”. 
Choice of gray or black crinkle finish. The 
Eyepiece Attachment with Rack and Pinion is 
priced at $15.95 postpaid. 


MIRROR CELLS 


Made of light, sturdy 
aluminum, each is § 
ideal for securing the 
mirror to the tube. 
The cells are sprin 
adjusted to eal 
shocks and are cut 
away for ventilation. 
7.00 





8’’ — $11.50 
10” — $35.00 
BUILD YOUR OWN TELESCOPE 
Prisms Lenses Eyepieces 


Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 
Write for Free Catalog. Instructions, 10¢. 


GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass. 











These photographs of the partial stages were taken by H. C. Liu from a point 

about 20 miles north of the central line of the eclipse. The times were, respec- 

tively, 11:25 a.m., 11:53 a.m., and 12:23 p.m. A solar diagonal was used to 
reduce the amount of sunlight gathered by the 2-inch guide telescope. 


posures of 1/500 second were made on 
Agfa Isopan F film, developed in Promi- 
crol. The exposure at maximum phase 
was 1/250 second. 





MONEY ORDER TO/ (7, Stari Shoo V 
iA COTTONE x 340 CANAL ST. NEW YORK:s 
: o PHONE DIGBY 9-2188 reflex camera mounted on his reflector’s 
2-inch guiding telescope. A l-inch eye- 
piece produced a solar image 0.6 inch 
TRIGARTH in diameter. With a deep red filter, ex- 
TURRET eee se 
and A LUNAR CURIOSITY 
, The region on the moon to the north- 
Eyepiece west of the crater Bullialdus is rich in 
Attachment low-lying ridges and minor irregularities. 
. As the sun rises there, features are seen to 
with Rack As the : 
change while the observer watches, and 
and Pinion many interesting configurations appear. 
Just turn the Trigarth Turret and easily ins Robert E. Curtiss of Alamogordo, New 
prove the performance of your telescope. It iC; n 
Polds three eyepieces of standard 14” O.D. Mexico, recorded such an appearance ° 


the night of November 26, 1956. He had 
mounted a Mitchell 35-mm. motion-pic- 
ture camera, loaded with Lina Shellburst 
panchromatic film, on a 16-inch f/6 New- 
tonian reflector, and was making test ex- 
posures at a rate varying from 48 to 24 
frames per second. On developing the 
film he noticed the cross in the rough ter- 
rain to the northwest of the ring plain 
Fra Mauro, as shown in the photograph. 

Walter H. Haas, director of the Asso- 
ciation of Lunar and Planetary Observers, 
suggests that this cross may consist of 
some sunlit mountain spurs or ridges, and 
that the appearance might be of very 
brief duration, vanishing as the sunlight 
reaches the lower slopes. Observers wish- 
ing to confirm this feature should keep in 
mind that it probably will be visible only 
when the illumination closely matches 
that at the time Mr. Curtiss took his 
photographs. 











MATCHED CASSEGRAIN OPTICS 


Enjoy the advantages of a compact Cassegrain telescope 
Get high performance with Cal-Astro matched optics 


These fine mirrors are first figured individually to close tolerances, then set up together 
and retouched as a unit in order to remove every trace of residual spherical aberration 


from the system. 


Available only in matched sets; but will be supplied either mounted in telescope or as 
unmounted optics. Additional information upon request. 


SEND AIRMAIL TODAY 


Cal-fdstro 





a 


Optical Laboratories 


Since 1947. Owned and operated by Leland S. Barnes. 


30 North San Gabriel Blvd. 
PASADENA, CALIFORNIA 


Dept. G Phone: Sycamore 2-8843 
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In the center of this photograph by 
Robert E. Curtiss is a curious “cross.” 
It lies along the terminator, the divid- 
ing line between lunar day and night. 
Above and to the right of the cross is 
the ring plain Fra Mauro, and above 
that the smaller, dark crater Parry. 
Copernicus is prominent in the lower 
center of the picture, and Bullialdus is 
at the upper right. The moon was 
244 days old. 
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Now witl , Criterion’s Complete, Superior 
NEW moUNT: Telescope For Serious Astronomers 


The 4 Inch DYNASCOPE Reflector 


Reg. U. S. Pat. Off. 
At an unbelievably low price! le 


\ 























e With New Combination Mount And Free-Moving Polar Axis 
e A Parabolic Mirror! ¢ 4-Power Finder! ¢ Folding Tripod! 
e 3 Achromatic Eyepieces, 65X - 130X - 167X 


@ You will be truly amazed at the scientific accuracy and technical 
engineering built into this complete reflecting telescope. If you were to purchase 
the parts and assemble them yourself, you would spend much more than 

the unheard of low price of this precision instrument. And in building your 
own telescope you could never hope to attain the accuracy and co-ordination 
of parts which have been engineered into the Dynascope. 








FEATURES: 







4-inch Parabolic Mirror 
Aluminized plus Zircon 
Quartz layer 





@ The high resolving power of the parabolic mirror produces exquisite 
definition which clearly separates such celestial phenomena as double 
stars. The 4-inch mirror gathers 3 more light than a 3'%-inch 

mirror. The Dynascope parabolic mirror is aluminized and then 
coated with a layer of zircon quartz for maximum protection and 
lasting use. A parabolic mirror of such quality has previously been 
obtainable only in high-priced instruments. 






3 Eyepieces—(1) 65X Huygens 
(2) 130X — 167X Achromatic 
Ramsdens 


ah 
8 
3] Rack & Pinion Focusing 
4 | 
15 









@ The Dynascope assembly includes everything—there is 
absolutely nothing else to buy. There are no added charges 
for extra eyepieces—or a view finder. 


4-Power Achromatic 
Finder Scope 








New Improved Combi- 
nation Equatorial and 
Altazimuth Mount 
With Free-Moving 
Polar Axis. 


FOR ONLY @ The tripod with hardwood folding legs is fitted with position 


locks for absolute stability. Study the list of features and you 
will agree that this unprecedented offer is the most generous 
and all-inclusive you have ever seen anywhere. The usual 










Criterion money-back guarantee applies and, in fact, 
if you can duplicate this instrument for less than twice 
our unheard of low price, your money will be 
refunded at once. With a precision instrument like 

the D I ion i i 
F.0.8, Hartford, Conn. e Dynascope Reflector, production is necessarily 
; : a? Shipping Weight 16 Ibs limited but we can make immediate shipment 
Tripod with ails bd i at this time. Send check or money order now 

Express Charges Collect . ; ; 

with full guarantee of satisfaction. 


Bakelite 
Tube 


© 
& 4-point Tube Suspension 
8 









Hardwood Folding Legs 







@ NOW YOU CAN HAVE A REFLECTING TELESCOPE @ THE ONLY TELESCOPE AVAILABLE FOR UNDER 
OF EXCELLENT CALIBER FOR ACCURATE $75. WITH A PARABOLIC MIRROR, RACK & 
ASTRONOMICAL OBSERVATION! PINION FOCUS, AND 3 ACHROMATIC EYEPIECES! 


Manufacturers and Distributors of Optical Instruments 


THE CRITERION MANUFACTURING COMPANY 


Dept. STD48 - 331 Church Street - Hartford 1, Connecticut 
Telephone: CHapel 7-1696 * Cable Address: CRICO 
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The handbook for tomorrow 
is here today a 











the 


space 
encyclopaedia 


by Sir Harold Spencer Jones 
and Others 


“Tr is a rare and gratifying 
experience to come across a 
simply compiled encyclopedia 
which gives a concise descrip- 
tion of all phases of astronomy, 
guided missiles and upper at- 
mospheric research. The use- 
fulness of this book cannot be 
overemphasized at this time. 
Despite the many explana- 
tions which have been given 
us, it has been almost impos- 
sible to understand every con- 
cept for not until this book 
has there been one important 
reference work which has 
been able to explain all phases 
of the new age — the space 
age. Anyone selecting this 
book cannot possibly put it 
down feeling that it has been 
anything other than a fasci- 
nating experience.”” — Milton 
B. Wenger, Vitro Corporation 
of America. 





$6.95 at your bookstore or | 
postpaid with check or money 
order to 
| 


DUTTON | 


300 Fourth Avenue 
New York 10, N. Y. , 


June, 
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W BOOKS AND THE SKY W® 


GALILEO AND THE 
MAGIC NUMBERS 


and Com- 
$3.50. 


Little, Brown 
1958. 212 pages. 


Sidney Rosen. 


pany, Boston, 


VERYONE has heard at some time 


about the scientific discoveries of 
Galileo Galilei. In this book for teen- 
agers, Dr. Rosen tells of these achieve- 


ments and their place in Galileo’s life. 

The story begins with Galileo’s educa- 
tion under the guidance of his father and 
his subsequent introduction to mathe- 
matics at the school of Jacobo Borghini. 
\fter studying with the monks at the 
monastery of Vallombrosa, he enrolled at 
the University of Pisa, where he made 
his famous experiments with the pendu- 
lum and falling bodies. 

Then Galileo became professor of 
mathematics at the University of Padua. 
He worked diligently on the science of 
machines, the laws of motion, Copernican 
astronomy, a temperature-measuring de- 
vice of his own invention, and the super- 
nova of 1604, which he observed night 
after night. 

Here he also constructed his first tele- 
scopes. Dr. Rosen describes the 
discoveries of the moon’s mountains, the 
fainter stars of the Pleiades, and the na- 
ture of the Milky Way. Later, at Flor- 
ence, Galileo observed sunspots and the 
phases of Venus. The rest of the volume 
concerns Galileo’s efforts and difficulties 
in advancing the cause of Copernican 
— the truth of which his dis- 


vividly 


astronomy 
coveries made so evident. 

The book is very easy to read. The 
author employs dialogue frequently, al- 
lowing the reader to be on hand, so to 
speak, when Galileo makes his discoveries 
or explains them to his friends. These 
conversations often echo some statement 
actually made at the time. 

On page 20, for example, Galileo's 
father says to him, “Do not be afraid to 
challenge authority at any time, if a 
search for truth is in question. Truth is 
not found behind a man’s reputation. 
Truth appears only through the search 
for the answers to questions by a free 
mind. .. .”” Similar sentiments are found 
in a work by his father entitled, “A 
Dialogue on Ancient and Modern Mu- 
sic.” 

But in instance, on page 121, 
Galileo is made to say, ‘““The Greek word 
for far is tele, and the word for see is 
skopein. I shall call this a_ telescope.” 
There is no historical basis for this ut- 
terance. In view of Edward Rosen’s find- 
ings in The Naming of the Telescope 
(1947), where he sorts out the conflicting 
evidence, Galileo cannot be given credit 
for inventing the name. 


one 


One minor point: Galileo’s early ob- 
servations of Saturn are described, then 
commented upon by him (page 151), 





“For here was Saturn with two moons 
accompanying it, just as Jupiter had 
four!” One wishes the reader were told 
that this was an erroneous conclusion; 
Galileo had actually observed the rings 
of Saturn but was unaware of their true 
nature. From the text as it is, the be- 
ginner might easily believe that Galileo 
had discovered two of Saturn’s moons. 
P. V.-RIZZO 
Amateur Astronomers Association 
New York 24, N. Y. 





THE PLANET EARTH 


D. R. Bates, editor. Perg 
and 5 Fitzroy Sq., London W. 
1957. 312 pages. 35s. 


amon Press, 4 
1, England, 


HIS timely collection of 17 essays by 

noted British scientists provides the 
layman with a broad picture of the Inter- 
national Geophysical Year — the current 
intensive attack on the unsolved riddles 
of our planet. 

Of particular interest to astronomical 
readers are the sections on the origin, age, 
and ultimate fate of the earth; aurorae 
and magnetic storms; meteors; and cosmic 
radiation. The scope of the collection 
extends from the ice ages and the interior 
of the earth to the genesis of life. 

Like many another book published in 
England, The Planet Earth has no index; 











[[- 
ARE YOU KEEPING STEP? 


We are now in the space age — things 
are happening. Are you right up to 
date? You can be with these new books. 


SATELLITES AND SPACEFLIGHT 


What was science fiction a few months ago 
now comes into the field of space reality. 
Written by the experienced pen of Eric Burgess. 

$3.9. 


ONCE ROUND THE SUN 


The exciting story of the International Geo- 
physical Year. Glimpse the 55 participating 
nations. Exciting, enjoyable, enlightening read- 
ing. By Ronald Fraser. $3.95 


THE INNER METAGALAXY 


Really a space roundup. Read the review of 
this book in the April issue of Sky and Tele- 
scope. By Dr. Harlow Shapley. $6.7 


THE PLANET JUPITER 


The first book wholly devoted to this planet, 
surveying the accumulated knowledge about 
Jupiter. By Bertrand M. Peek. $8.50 


Below are two books that have already been 
sold out. A mew stock of each is on order, 
but indications are that these will also go 
quickly, We will fill your order as soon as 
these books are received. 


GUIDE TO MARS 


“A smoothly written account of Mars for the 
amateur astronomer and general reader.’’ — 
Sky and Telescope. By Patrick Moore. $2.75 


THE PLANET VENUS 


only modern book devoted entirely to 
By Patrick Moore. $3.00 


You will want all of these exciting new books. 
Send your order today. 


The 
Venus. 








A new catalogue is yours for the asking. 


1] 
| ASTRONOMY CHARTED 
33 Winfield St., Worcester 10, Mass., U. S. A. || 
Phone: PL 5-6992 
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Further your astronomical enjoyment with these 


—Shy PUBLICATIONS — 





Announcing — 


SCI Test equatorial chart 


Now being reprinted 





Availability of ESSCO PUBLICATIONS 


For several decades, the late H. W. Geromanos operated the Eastern Science Supply 
Company, Boston, Massachusetts, providing teachers of astronomy, both amateur and profes- 
sional, with publications and other study materials. From his estate we have recently acquired 
the remaining stock of star maps, charts, and booklets, of which the items listed below will 
be continued in print and brought up to date where necessary: 


scl Equatorial constellation chart 
- without star or constellation names 
$¢2* Circumpolar constellation chart 
~ without star or constellation names 
with equatorial grid and names 
with equatorial grid, without names 
positions and magnitudes for 224 stars 


orbits of Mercury, Venus, Earth, Mars 
- orbits of Mercury to Saturn 


$c2 Test circumpolar chart 

$508A _Ecliptic-based star map 

$508 Ecliptic-based star map 
$508B_—Ecliptic star map list 

$505 Nine-inch protractor on paper 

$511 Inner planet chart 

$512 Outer planet chart 

S$501A Special rectangular co-ordinate paper 
$502 Polar co-ordinate paper 


for circumpolar star maps 
Price for each item listed above: O to 9 sheets, 10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 4 cents each. 


From Stetson’s Manual of Laboratory Astronomy, the following chapters are available as 
separate booklets, at 50 cents each: |, Star Chart Constructon; Ill, Time; VII, Instruments. 


SPECIAL: DC5 — just 19 large wall charts of the Draper spectral classes, printed in four 
colors and mounted on canvas. $14.00 each 
Write for prices on such going-out-of-stock items as Stetson line-of-position plotting paper, Stet- 
son plotting boards (aluminum), paper protractors, natural scale plotting sheets. (The book by 

E. S. King, A Manual of Celestial Photography, 1931, is now out of print.) 


- with star designations 


with star designations 


- for planet orbit drawings 


for star maps 








A magazine on man’s greatest adventure! 





Here is a popular yet authoritative magazine 
on rockets, astronautics, and space-travel as- 
tronomy, written especially for the layman, and 
edited by members of the British Interplanetary 
Society. Leading authorities provide a compre- 
hensive coverage of all the fields of science that 
play such an important part in this thrilling ad- 
venture of mankind. Rocketry, space medicine, 
atomic fuels, radar controls, the exploration of 
the planets, are all treated in nontechnical 
language. 

In 1958 Spaceflight is being printed during January, 
April, July, and October; in 1959 it will be published 
every other month. Be sure to specify the issue with 
which your subscription should start. Back issues to 
Vol. 1, No. 1, October, 1956, are available. 
Subscription in United States and possessions, Canada, 
Mexico, and Central and South America: $2.50, four 

ves; $4.50, eight issues; $6.00, twelve issues. Single 

mple copy, 75 cents. 


MAKING YOUR OWN 
TELESCOPE 
by Allyn J. Thompson 


Tens of thousands of amateurs are using this basic 
book on telescope making. Here are complete step-by- 
step directions for making and mounting your own 6- 
inch reflecting telescope at low cost. This telescope 
can use magnifications up to 300 times. In easy-to- 
understand chapters, you will learn how to grind, 
polish, and figure the mirror, and how to make an 
equatorial mount that will provide a sturdy, solid sup- 
port for your mirror. 


211 pages, 104 illustrations (5th printing)... .$4.00 


THE HISTORY OF THE 
TELESCOPE 
by Henry C. King 
The first book to tell the full story of the evolution 


of the telescope. 456 pages, 196 illustrations, extensive 
references. New price, $9.75 


All items sent postpaid. Please enclose your check or money order payable to 


SKY PUBLISHING CORPORATION 


Harvard College Observatory 


Cambridge 38, Massachusetts 


For the sky-gazer: 


Norton's STAR ATLAS 


This famous star atlas and reference handbook is par- 
ticularly suited for amateurs and students who desire 
sky charts in book form. It covers the whole heavens, 
showing over 9,000 stars to magnitude 613, nebulae, 
and clusters. There are descriptive lists of 500 interest- 
ing objects for viewing with smal! telescopes, and useful 
data are given for observers of the sun, moon, and 
planeis. $5.25 


POPULAR STAR ATLAS 


This compact, well-bound set of 16 maps is a simpler 
version of the Norton’s Star Atlas described above. All 
stars down to magnitude 51/2 are included. This edition 
is excellent for field use by constellation study groups 
and by meteor parties. $2.00 


By special arrangement with the publishers in Great 
Britain, Sky Publishing Corporation has become the 
exclusive Western Hemisphere distributor of these two 
popular star atlases. 


MOON SETS 


18 pictures, showing the entire visible face of the moon, 
are made from unsurpassed Lick Observatory negatives 
of the first and last quarters. Each halftone print is 
81/2 by 113% inches. Key charts supplied. $3.00 per set 


LUNAR CRESCENT SETS 


10 pictures are a matching series to Moon Sets, but for 
the waxing crescent 41/2 days after new moon, and the 
waning crescent about five days before new moon. Four 
prints are closeups of the waxing crescent, four of the 
waning; two show each crescent as a whole. 

$2.50 per set 


LUNAR MAP 
In two colors and over 10 inches in diameter, the map 
identifies most important features on the moon, includ- 
ing 326 mountains, seas, and craters. Finding list in- 
cluded. 25 cents each; 3 or more, 20 cents each 


SKY SETS | 


24 pictures of objects in the solar system and in the 
Milky Way, all celestial wonders of interest and beauty. 


Each halftone print is 8/2 by 1134 inches. Separate 
sheet of captions included. Suitable for study or fram- 
ing for exhibition. $4.00 per set 


SKY SETS Il 


24 pictures of nebulae in our galaxy, portraits of other 
galaxies, many made with the 200-inch telescope, and 
four drawings of the 200-inch telescope by Russell W. 
Porter. Sheet of captions included. $4.00 per set 


OTHER SKY PUBLICATIONS 


ATLAS OF THE HEAVENS — De Luxe Edition. (Available 
in limited quantity.) $9.75 


SPLENDORS OF THE SKY. 36-page picture booklet of our 


neighbors, near and distant, in the universe. 75c 
RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by 
Dr. Philipp Frank. 75c 
HOW TO BUILD A QUARTZ MONOCHROMATOR for Ob- 
serving Prominences on the Sun, by Richard B. 
Dunn. 50c 
THE STORY OF COSMIC RAYS, by Dr. W. F. G. Swann, 
Bartol Research Foundation. 75c 


SKY AND TELESCOPE BACK ISSUES 


Unless otherwise specified, the previous numbers of 
Sky and Telescope to which references are made in 
articles and departments are available at 50 cents per 
copy. Since January, 1955, only the issues of January, 
February, October, and November, 1956, and that of 
January, 1957, are out of print. Many issues before 
January, 1955, are available; write for information on 
particular copies. 

A few bound sets of Vol. XV (November, 1955, to 
October, 1956) and Vol. XVI (November, 1956, to Octo- 
ber, 1957) are available, in blue library buckram, at 
$12.50 each, while the supply lasts. 
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TRECKERSCOPE «x 


AMERICA’S NO. 1 TELESCOPE 
FOR AMATEURS AND 
PROFESSIONALS ALIKE .. . 





What other reflector offers you all of these desir- 
able features still within the price range of every- 
one? Super-rigid mounting (with adjustable latitude 
setting). Unexcelled optical system correct to /g-wave 
sodium light, or better. Fiberglass, feather-light 
tube. World’s finest finder-scope system (50-mm. t 
objective). HYDRO-GLIDE eyepiece focusing mount. 
Your choice from the nation’s finest selection of 
oculars (eyepieces) of any three eyepieces or any 
two eyepieces and the Goodwin Resolving Power 















lens. Precision clock drive, 110 volt, plus manual t 
slow-motion control (with De Luxe models). Semi- I 
rotatable tube on Standard models — fully rotatable s 
on all De Luxe models. Setting circles, accurate to 7 
0.001 inch, may be obtained for Standard models ] 
and are furnished with the De Luxe. Write for our 
catalogue — Treckerscope brochure—or our pam- 5 
° V 
TRECKERSCOPES (from left to right) — 1212” DE LUXE, 10” DE LUXE, 8” DE LUXE, phiet, “What You Should Know, Look For, And . 
6” DE LUXE, and 10” CASSEGRAIN “SKY-GIANT” Demand Before Buying Any Telescope.” ; 
MADE IN THE U. S. A. © RESEARCH QUALITY i DE LUXE 6” ... . $495.00 STANDARD 6” . $295.00 ‘ 
; ws ow 575.00 2: Or. a 375.00 
; Pp 
20-YEAR UNCONDITIONAL GUARANTEE “ 10"... 875.00 —_ ee 675.00 
MECHANICALLY PRECISE @ OPTICALLY PERFECT “ 12Yo" 1150.00 Mr) ERTIES asiashvinsipiivas’ 995.00 d 
Standard models available in all sizes except the 10” “Sky-Giant”’ 10” CASSEGRAIN “SKY-GIANT” .............. $1695.00 b 
t 
i e 
ORTHO-STAR OCULARS | TRECKER-PATHFINDER $74.50 : 
: : : e b 
DUST SEALED — ALL COATED EQUATORIAL MOUNT = complete , 4 
BEAUTIFUL FINISH i 7 ; 
This mount will accommodate 4-inch to 8-inch telescopes. Specify your : 
Guaranteed to be the finest you ever used tube size when ordering. P 
—or return for full refund! Outstanding ? ? 
L features: wide flat field, sharp to the very Standard 36-inch height — massive 11/2-inch steel shafting, in oil-im- 
Nn edge; extra-long eye relief; parfocalized for pregnated bronze bearings. si 
easy change of power; sealed-in optics, never This amazing EQUATORIAL MOUNT is just what the doctor ordered for . 


need interior cleaning; hard coated, mag- 
nesium fluoride; boldly marked for easy identification; striking 
chrome and black-velvet finish, beautifully machined, 14%’ 0.D. 


mounting that homemade telescope you labored so hard to finish. Now e 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you h 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
= ease. Legs, head, and counterweight are all removable for easy storing. TF 
in conjunction with an 8” f/8 mirror: 27 mm.—61x; 20 mm The saddle allows complete rotation of your tube. One of the more 
81x; 16 mm.—102x; 10 mm.—163x; 7 mm.—233x. important features in this mount is that the polar axle is extended for 
$19.50 h d ease in attaching a clock drive and/or setting circles, which may be A 

wy eacn ppe. = i "=<" added at any time. The TRECKER-PATHFINDER mount also has a beau- 

tiful, chip-resistant finish. Taking all of these unusual features into I 


USE OUR EXTENDED PAYMENT PLAN ON ALL SCOPES AND MOUNTS oonsideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 


MIRROR uw ” 
CELLS 4-VANE | ANOTHER COAST ‘FIRST’! R 
eee | SPIDERS : ALL-NEW HYDRO-GLIDE eyepiece focusing mount — (formerly referred to as “‘rack and oO 

Skeleton type i &§ ‘4 : pinion’’). Now you can have whisper-smooth control, such as has never before been e 


ORTHO-STAR oculars are available in the following focal 
lengths, giving, for example, the indicated powers when used 








OM sees $11.50 available in any focusing mount — an entirely mew concept — yet standard in appear- 


OF vescaus $6.95 | a $11.50 
SP cukacat $10.95 ® pS ye ance and method of securing to your telescope tube. You will be astounded at its % 
Ir tiie eG wnat $17.95 VO" . see. $14.95 unbelievable superiority. If this isn’t the smoothest return for full refund! 


ae , 
| re $21.00 ; i — $18.50 patent pending 








NEW, FINE PITCH-LAP MATS TRECKER FINDER | PENSCOPES Satin-chrome finish 


Reduce by 99% the chance of a turned 6 power 





edge from polishing operations and elimi- 7x, 50-mm. objective, helical 





nate zonal aberrations. focusing, with mounts and : A precision telescope that clips in 
Four sizes are now available: 444", 6”, crosshairs. Same as used on : : ¢ 
8”, and 10’. All of the mats have ap- TRECKERSCOPES. $18.50 : your pocket like a fountain pen. 
proximately the same number of facets 6 ococeesueesnsesnses : For hunters, sports fans. Now in 
regardless of the diameter. This will save 
much time-consuming effort, for the lab- Send for Coast Instrument’s Pro- use by the F.B.1. Made in U.S.A. 
yrinth of fluid channels afforded by this fessional MIRROR CLEANING KIT. : 
design results in greatly improved retention of the ; $9.95 
polishing medium and less evaporation. ; $2.35 ppd. 
All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, to which shipping charges wili be added, and are subject to change without notice. 
Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 


COA S T 4 a) S T R U M E a T, } wi 4811 Long Beach Blivd., Long Beach 5, Calif. 


“IN OPTICS SINCE 1933” 


Phone: GArfield 2-3411 or NEvada 6-7683 
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it is, however, 
grams and pictures. 

Perhaps nowhere else has such a wealth 
of recently obtained geophysical informa- 
tion been assembled for the general reader 
in one small book. This volume deserves 
to be widely read. 

RALPH S. BATES 
State Teachers College 
Bridgewater, Mass. 


NEW BOOKS RECEIVED 


Astropuysics, V. A. Ambar- 
8, Pergamon. 645 pages. 


THEORETICAL 
tsumyan, editor, 195 
$22.50. 

First published in Russian in 1952, this 
advanced textbook by Soviet astrophysicists 
has been thoroughly revised by the original 
authors, Professor Ambarzumian, E. R. Mus- 
el, V. V. Sobolev, A. B. Severny, and S. B. 
Pikelner. The English translation is by J. B. 
Sykes. 

Tue TeLescope, Harry Edward Neal, 1958, 
Messner. 192 pages. $3.59 

For beginning astronomers, this book tells 
something about telescopes and the people 
who build and use them. It lists the locations 


of 35 of the world’s largest instruments. 

THe ENCYCLOPAEDIA OF RADIO AND TELE- 
vision, 1958, Philosophical Library. 736 
pages. $12.00. 

Arranged in dictionary form, this volume 
discusses radio and television terminology 
briefly and simply for the novice as well as 
the advanced worker. It contains over 3,000 
entries and nearly 800 illustrations. An ap- 
pendix adds new developments since the 
book was first published in 1950. 


TEACHING SCIENCE TO THE ORDINARY Pu- 
pit, K. Laybourn and C. H. Bailey, 1957, 
Philosophical Library. 415 pages. $10.00. 


Two British educators, one the head of the 
department in a teachers training 
college, describe with text and diagrams 
536 simple experiments, using only ordinary 


science 


household materials, for secondary school 
instruction. The devices illustrate basic points 
in biology, physics, chemistry, optics, and 


astronomy. 

ATLAS OF THE Sky, Vincent de Callatay, 
1958, St. Martin’s Press. 157 pages. $12.50. 
published in French as Atlas 
du Ciel, in 1955, this translation is by Sir 
Harold Spencer Jones, former Astronomer 
Royal of England. The same 36 large white- 
on-black maps, showing northern and south- 
ern stars down to the 5th magnitude, are 


Originally 





Preserve your copies of 
Sky and Telescope 


tor quick and easy reference, each 
volume in its own special binder. 


You can now file each issue of Sky and 
Telescope as you receive it. Forget loss and 
destruction when it’s protected in this beau- 
tiful dark blue fabrikoid binder. Priced at 
$3.50 each, postpaid in the United States; 
$4.00 in Canada. 


Sorry, but no foreign orders accepted. 


Your name can be gold-stamped on your bind- 
er for 70c extra, the volume number for 40c, 
both for a dollar; print desired lettering clear- 

Payment must accompany order. Please 
pecify volume number. 


Sky Publishing Corporation 


HARVARD OBSERVATORY, CAMBRIDGE 38, MASS. 


well illustrated with dia- 











now accompanied by English commentaries. 
The atlas also includes 45 complementary 
key charts. 

Tue Brack Coup, Fred Hoyle, 1957, 
Harper. 251 pages. $2.95. 

This science-fiction novel by an outstand- 
ing British astronomer tells what might hap- 
pen if a great cloud of interstellar gas were 
to move between the earth and the sun. 


PLANETS, STARS AND Space, Joseph Miles 
Chamberlain and Thomas D. Nicholson, 
1957, Creative Educational Society, Man- 
kato, Minn. 223 pages. $7.50. 

Prepared by two staff members of the 
American Museum-Hayden Planetarium, this 
book for the young reader offers a quick 
survey of celestial objects, from the earth to 
the outer galaxies. There are about 100 full- 
page illustrations, and the accompanying 
descriptions, set in large type, are informative 
and easy to read. 


AN INTRODUCTION TO THE STUDY OF STEL- 
LAR Structure, §. Chandrasekhar, 1957, 
Dover. 509 pages. $2.75, paper bound. 

Advanced students will welcome this in- 
expensive reprint of a famous textbook on 
the internal constitution of the stars, first 
published in 1939 under the same title by 
the University of Chicago Press. 


APPLIED Optics AND Optica DesIcn, A. E. 
Conrady, 1957, Dover. 518 pages. $2.95, 
paper bound. 

For over a quarter century this book has 
been widely used by telescope designers, and 
is now available in reprint form. The author 
states in the preface: “The present volume 
includes all the ordinary ray-tracing methods, 
the general theory of perfect optical systems, 
the complete theory of the primary aberra- 
tions, and as much of the higher aberrations 
as is required for the design of all types of 
telescopes, of low-power microscopes, and of 
the simplest photographic objectives.” 
ApvANCES IN Geopuysics, Vol. 4, H. E. 
Landsberg and J. Van Mieghem, editors, 
1958, Academic Press. 456 pages. $12.00. 

Since 1952 this series has been the medium 
for technical summaries of geophysical studies 
in which important progress is made. In this 
volume, Joseph W. Chamberlain writes on 
theories of the aurora, L. LaPaz on the ef- 
fects of meteorites on the earth, and P. J. 
Melchior on earth tides. Other contribu- 
tions deal with atmospheric chemistry and 
with the statistical problem of smoothing 
time series. Each section has an extensive 
bibliography. 

EartH, Moon AND PLAnets, Fred L. Whip- 
ple, 1958, Grosset and Dunlap. 293 pages. 
$2.95. 

This popularly written, yet authoritative 
account of the larger bodies in our solar 
system first appeared in 1941, as one of the 
Harvard Observatory books on astronomy. 
The author, now director of the Smithsonian 
Astrophysical Observatory, has made few 
changes in this new printing, but in the 
preface he lists the most significant advances 
of recent years. 

Tue AsTRONOMICAL UNIVERSE, Otto Struve, 
1958, University of Oregon Press. 55 pages. 
$1.50, paper bound. 

This strikingly illustrated pamphlet con- 
tains the text of the Condon lectures Dr. 
Struve gave in Oregon last year, dealing 
with the solar system and with stellar evolu- 
tion. It presents an up-to-date orientation 
in astronomy for the layman. 





| Star Atlases for Satellite Tracking 
and Books on Astronomy 


Norton’s STAR ATLAS 
SKALNATE PLESO ATLAS 


RS. $6. 
BONNER DURCHMUSTERUNG...... $100. 00 
ae Oi ag ag Ss 
BOOK, by Sidgewick....$12.50 
OBSERVATIONAL ‘ASTRONOMY FOR 
AM URS, by J. B. Sidgwick...... $10.00 
THE PLANET JUPITER, by B. Peek $8.50 
THE PLANET VENUS, by P. Moore..$3.00 
THE INNER METAGALAXY, 





OO ERA TE A: $6.75 
New: EXPLORING THE DISTANT 

po J ON 2 a OE eae: $5.00 
New: HOW TO MAKE A 

TELESCOPE, by J. Texereau.......... $3.50 


Write for free list. Out-of-print books located in 
a special service. Books on telescope making and 
optical glass working. All books advertised and 
eitaed fa Sky and Telescope. 


HERBERT A. LUFT 


69-11.229th St., Oakland Gardens 64, N. Y. 











THE CHICAGO 
ASTRONOMER 


A publication for the active amateur 


The CHICAGO ASTRONOMER is an 
amateur periodical now enjoying its fourth 
year of publication. It includes a wealth 
of information on all subjects pertaining 
to amateur astronomy, and emphasizes the 
establishment of sound and worth-while 
observing techniques among amateurs. 


Published quarterly at $1.00 per year 
New subscriptions should be addressed to the 
Distribution Manager, 

THE CHICAGO ASTRONOMER, 


MISS BARBARA GRUNER 
2840 Addison St., Chicago 18, III. 
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Celestial-Terrestrial Globe 


No. 736-ST-12. Device consists of an out- 
side celestial globe in which is mounted 

a brightly colored terrestrial globe. Star 
globe has names of stars and constella- 
tions, and contains a unique sun pointer. 
Terrestrial globe has names of countries 

| and oceans, and is mounted on a rotating 
| axis. Device may be used to demonstrate 
| many earth-sky-sun relationships and to 
simplify basic concepts in astronomy and 
geography. 12” Celestial Globe with 6” 
Terrestrial Globe mounted in cradle base. 
$42.50 


Write for complete catalogue. 


SCIENCE ASSOCIATES 


| Instruments/Weather © Astronomy/Teaching Aids 


| 194 Nassau St., P. O. Box 216, Princeton, N. J. 
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STAR AND SATELLITE 
PATHFINDER 


‘Road Map’ of the heavens! 
A rotating chart showing 
well over 500 stars in rela- 
tionship to each other at 
any selected day and hour. 
Table on reverse side sup 
plies valuable information 
on constellations, planets, 
meteor showers and the 
like. Included free with or 
der: STAR PATHS _in- 
struction booklet. .... shows how to use Star and 
Satellite Pathfinder — contains simplified drawings of 
celestial sphere, key points of meridian, time correction 
tables, other valuable data. 


Die NAY eeisccscenscthsrivetnnptivimsiinssees 50c ppd. 





THE METZGER 
GLARE-REDUCTION SCREEN 


The Metzger Glare-Reduction Screen is an accessory 
to refractors and reflectors, designed to cut planetary 
glare and help in os ner planetary detail. 
The kraft-paper mount affords ample protection to the 
screen, which should be flat. 


Stock 370,138-Y—for 5” 0.D. tubes........ $2.95 ppd. 
Stock #70,139-Y—for 7” 0.D. tubes........ $3.95 ppd. 


SETTING-CIRCLE SET 


Two 8”-diameter dials 
accurately printed on 
1/16”-thick black plastic, 
rigid but unbreakable. 
White figures and black 
background. Alternate 
black-and-white blocks 
designate divisions, allow 
easier reading, less eye- 
strain. 1%” pilot hole in 
center. 

Declination circle has 360° divided into 1° blocks, 
and reads from 0 to 90 to 0 to 90 to 0. 

Right-ascension circle has 24-hour scale divided into 
5-minute blocks with two different scales on the same 
side. One reads from 0 to 6 to 0 to 6 to O hours 
and the other 0 to 24 hours consecutively. Instruction 
sheet included. 


De IIIT bac ssscesscssscevrebecsocsioncontiys $5.00 ppd. 


3” ASTRONOMICAL 
REFLECTOR 





60 to 160 Power — An Unusual Buy! 





Assembled — ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star clusters 
moons of Jupiter, double stars, nebulae, and galaxies ! 
Equatorial-type mounting with lock on both axes. 
Aluminized and over-coated 3”-diameter £/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60X eyepiece and a mounted Barlow lens, giving you 
60 to 160 power. A finder telescope, always so essen 
tial, included. Sturdy, hardwood, portable tripod. 


Free with scope: Valuable STAR CHART 
and 272-page ASTRONOMY BOOK. 


RG MR esi casssestiessssococesscesviess $29.50 f.o.b. 
(Shipping wt. 10 Ibs.) Barrington, N. J. 
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EDSCORP 
SATELLITE TELESCOPE 


OPTICS: The Satellite Scope has two important 
optical characteristics: A wide (51-mm.) diameter, 
low-reflection-coated objective lens. A six-element 
extremely wide-field, coated Erfle eyepiece that, in 
combination with the objective, gives 5.5 power with 
a big 12° field and over 7-mm. exit pupil. 


OTHER USES FOR THE SATELLITE SCOPE 


1. Makes a perfect wide-field finder. A_ special 
groove on the barrel helps in locating it in the 
finder mount. Fits our twin-ring finder mount, 
Stock No. 70,079-Y—$9.95. 2. Use the Erfle eye- 
piece on your regular astronomical telescope. You 
will need our adapter, Stock No. 30,171-Y—$3.95, 
which gives you an O.D. of 1144”. This eyepiece 
cost the government $56.00! 3. Makes a wonderful 
comet seeker; see complete asterisms. 4. Makes a 
fine rich-field telescope; see wide areas of sky with 
deep penetration. 


Especially Made for Members of MOONWATCH 
De EN oissisiicicccconcnle $49.50 ppd. 


OBSERVE SUNSPOTS 


There are more sunspots now than for many a year. 
Join the International Geophysical Year effort of re- 
search on the sun. It’s fun to use your telescope dur- 
ing broad daylight. Care must be taken to avoid 
damage to your eyes. 

There are several methods of reducing intensity 
of the sun’s rays, but the most popular is using a 
Herschel wedge plus a sun filter over the eyepiece. 


UNMOUNTED HERSCHEL WEDGE 


Size, 40 mm. x 55 mm.; wedge angle is 10°. The 
critical surface is flat to 4% wave. Not mounted. 


ce | CEE $3.50 
MOUNTED HERSCHEL WEDGE 


Same size as above but 
mounted with diagonal 
holder for reflectors. Fits 
our rack-and-pinion holder, 
Stock No. 50,077-Y, that 
is also used on our 4144” 
and 6” reflectors. Holder 
rod is long enough for 
44%”, 6”, and 8” mirrors. 
Rod is 5/32” O.D. and 5” 
long. 


Stock #30,266-Y....$5.50 ‘ 
7X FINDER TELESCOPE-ACHROMATIC 


Stock 50,080-Y Finder alone, less ring mounts. ..$9.95 
Stock #50,075-Y Ring mounts per pair.......... $3.95 





SUN FILTERS 
These filters help protect the eyes from normal visible 
rays, invisible infrared, and ultraviolet. 3-mm. thick- 


ness. Per cent of light transmission: visible 0.0091%, 
ultraviolet none, infrared 0.0190%. 


Stock No. Size Price 
PE atiseitiessnsvctweones gee pe ee $1.00 
PIT cavcieisoiaatesycoreeiel BE ws iv acitancsncsuctseree 2.00 
Is bins Svesessuixaseei¥on Be I isisosiccinsvenies 1.25 
ocd vacacanaee 1%” (round).................. 1.50 


RUBBER PITCH-LAP MAT 


Saves Mirror Makers Time and Trouble 


A rubber pitch-lap mat is 
used for forming the pitch- 
lap channels. Just pour 
the melted pitch on the 
tool, lay the mat on top 
and then press it in with 
your mirror to form the 
channels. When the pitch 
sets, an easy pull will re- 
sisal move the mat. In minutes 

instead of hours you are 
Eliminates time-consuming and 





ready to polish. 
tedious hand-cutting of the channels of the pitch lap. 

All those disappointing break outs of the pitch, com- 
mon when hand-cutting the channels, are avoided. 
You no longer have to pour and cut two or three laps 
before getting a usable one. With our Rubber Pitch- 
Lap Mat you can use the first one you make. 


Stock No. Size 
50,171-Y 
60,061-Y 


For Mirror Diam. Price ppd. 
13%2" x 132" 8”, 10”, 12” $2.00 
6" x 6” 44", 6" 1.00 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 





Rays * PRIMARY FOCUS 
FROM “ 
PRIMARY 

Se el 
SINGLE | | 
ELEMENT 





EYEPIECE 
Pp 
Rav. ——" 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the original power of the tele- 
scope times the quotient of P divided into 


BARLOW— 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you to vary easily 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 114” I.D. 
tubing, then slide your 1144” O.D. eyepieces into our 
chrome-plated tubing. Two pieces provided, one for 
regular focal length eyepieces and one for short focal 
length ones. 

Remember, in addition to doubling and tripling 
your power, a Barlow lens increases your eye relief 
and makes using a short focal length eyepiece easier. 

Don't fail to try one of these. Many people do 
not realize the many advantages of a Barlow and 
the much greater use they can get from their tele- 
scopes. Our Barlow has a focal length of —1-5/16”. 
We have received many complimentary letters about 
this lens. So sure are we that you will like it that 
we sell it under a 30-day guarantee of satisfaction 


or your full purchase price returned — no questions 
asked. You can't lose, so order today. 
Stock #30,200-Y Mounted Barlow lens...... $8.00 ppd. 


WAR-SURPLUS 
TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, Type 
3. 2 achromats, f.l. 28 mm., 
eye relief 22 mm. An extension 
added, O.D. 144”, standard for 
most types of telescopes. Gov't. 
cost $26.50. 


Stock #5223-Y......$7.95 ppd. 
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Sale! Terrific Bargains! 


WAR-SURPLUS AERIAL CAMERA LENSES 


24” Focal Length, f/6, in 23’-long Lens Cone 
Made by Bausch & Lomb and Eastman Kodak 
$39.50, Used; $59.00, New; Gov't. Cost $1,218.00 





USES: 
1. As a long-range, Big Bertha telephoto lens. 


2. For visual richest-field telescope objective (wide 
field, low power) with one of our wide-field Erfle 
Not recommended for use above 24X unless 


eyepieces. 
stopped down to f/11. Use to see satellites, star 
clusters, star fields, and more. 


3. As an opaque-projector lens. 
4, For operation PHOTOTRACK 


OPERATION PHOTOTRACK 


The Society of Photographic Scientists and Engineers 
is co-operating with the Smithsonian Astrophysical 
Observatory and the International Geophysical Year 
national committee in operation PHOTOTRACK — a 


Here is a once-in-a-lifetime bargain opportunity 
camera lenses. 
ment and now no longer needed. These lenses are precision- 
mounted in the lens cone that was attached to the film-carrying 
part of the camera. 
is included, 
(easily extended) near camera end of the cone. 
opens from about 1” 


cone. 
ments are 
diaphragm holder. 
few minutes. 


in aerial 
Made by famous manufacturers for the Govern- 


Picture size was 9” by 9”. The diaphragm 
adjustable from f/6 to f/22 by a flexible rod 
Diaphragm 
to 314”. 


Focal plane of lens is about 10” outside the end of the cone, 
making it easy to attach film holder, 
These 4”-diameter lenses are precision 4-element types, 
Tessar or Aero Ektar (no choice), 
Fine trunklike carrying case weighs 26 Ibs. 


or the like. 
Aero 
weighing 25 Ibs. with 
Lens ele- 
in beautiful brass cells which screw into the 
Cell can be easily taken out of cone in a 


eyepiece, 


project in which technically minded photographers are 
asked to aid in photographing the artificial satellites. 
For information, write to the society's secretary- 
treasurer, Norton Goodwin, 826 Connecticut Ave. 
N.W., Washington 6, D. C. 

SALE AERIAL CAMERA LENSES 
Stock #85,059-Y....24”, Used......$39.50 f.0.b. Utah 


Stock #85,060-Y....24”, New......$59.50 f.0.b. Utah 


ALSO AVAILABLE 


Lens Cones with f/8 40” focal length — 
Stock #85,061-Y......Used............ $68.50 f.0.b. Utah 


Stock #85,062-Y......New............ $89.50 f.0.b. Utah 





Rack & Pinion Eyepiece Mounts 





For Reflectors For Refractors 


Now you can improve performance in a most im- 
portant part of your telescope — the eyepiece holder. 
Smooth, trouble-free focusing will help you to get 
professional performance. Look at all these fine fea- 
tures: real rack-and-pinion focusing with variable 
tension adjustment; tube accommodates standard 
14,” eyepieces and accessory equipment; htweight 
aluminum body casting; focusing tube ‘oat rack of 
chrome-plated brass; body finished in black wrinkle 
paint. No. 50,077 -Y is for reflecting telescopes, has 
focus travel of over 2”, and is made to fit any 
diameter or type tubing by attaching through small 
holes in the base. Nos. 50,103-Y and 50,108-Y 
are for refractors and have focus travel of over 4”. 


Will fit our 2%” I.D. and our 3%” I.D. aluminum 
tubes respectively. 

Stock #50,077-Y (less diagonal holder) $9.95 ppd. 
Stock #60,035-Y (diagonal holder only) 1.00 ppd. 
Stock #50,103-Y (for 27 1.D. tubing) 12.95 ppd. 
Stock #50,108-Y (for 37%’ 1.D. tubing) 13.95 ppd. 


ORDER BY STOCK NUMBER 


BARRINGTON e 


Mounted Ramsden Eyepieces 
Standard 114” Diameter Re 


Our economy model, standard- 
size (14%4” O.D.) eyepiece. We 


mounted two excellent quality ‘ 
plano-convex lenses in black | 
anodized aluminum barrels in- 


stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise 
you. Directions for using short focal length eyepieces 
are included with both the %4” and 1%” models. 


Stock #30,204-Y....V4" focal length....$4.75 ppd. 


Stock #30,203-Y..../2” focal length....$4.50 ppd. 





BRASS TUBING 


2 pieces, 3” long, slide fitting. Blackened brass. 
I.D. 1-3/16”, O.D. 1-5/16”. 
eS eer eC or rer rr $1.75 ppd. 


30-day Money Back Guarantee 
as with all our Merchandise! 


OPTICAL IDEA & GADGET CONTEST 
In celebration of International Geophysical Year— 
Contest Ends Dec. 31, 1958 


Our Catalog has full details on rules, prizes and 
entry blank — Write for Catalog “Y.” 





YOUR ORDER WILL BE 
SHIPPED PROMPTLY — 
WITHIN 24 HOURS! 








PRISM STAR DIAGONAL 


For comfortable viewing of 


the stars near the zenith 
or high overhead with re- 
fracting telescopes _using 


standard size (1%” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an ex- 
cellent quality aluminized 
right-angle prism. Tubes 
are satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum. Optical path of 
the system is about 314”. 


Stock HINOFIG iss .cicesdccicccernosapoes $12.00 ppd. 


SPITZ MOONSCOPE 


A precision-made  32- 
power reflecting telescope 
- by makers of Spitz Jr. 
Planetarium. Clearly re- 





veals the craters of the 
moon, shows moons of 
Jupiter, other wonders of 


the heavens. Based on 
same principles as world’s 
giant telescopes. Stands 36” 
high on removable legs. 
Adjustable 3” polished por corrected mirror. Fork-type 
altazimuth mount rotates on full 360° circle — swings 
to any location in the sky. Fascinating 18-page in- 
struction book, sturdy carrying case. 


Cal: OI hiss eects $14.95 ppd. 





“MAKE-YOUR-OWN” 414” MIRROR KIT 


The same fine mirror as used in our telescopes, 
polished and aluminized, lenses for eyepieces, and 
diagonal. No metal parts. 


Sen $16.25 ppd. 


6X FINDER TELESCOPE 





Has crosshairs for exact locating. ou focus by 
sliding objective mount in and out. Base fits any 
diameter tube — an important advantage. Has 3 
centering screws for aligning with main telescope. 
20-mm.-diameter objective. Weighs less than %%4 
pound. 

Gia REI U A Wor ianiicdiccuicsti ccc $8.00 ppd. 

MISCELLANEOUS ITEMS 

KELLNER EYEPIECE 2” focal length (14%4” O.D.). 
Mount of black anodized aluminum 
SAORI ood i ov ke siccccoxeaees $6.00 ppd 


60° SPECTROMETER PRISM Polished surfaces 18- 
mm. x 30-mm flat to % wave length. 


SG BGG eo oc scunscccecteauaune $8.25 ppd. 


ASTRONOMICAL TELESCOPE TUBING 


Stock No. I.D. 0.D. Lgth. Description Price 
80,038-Y 47/3" 51/4’ 46’ ) = Spiral-wound $2.50 
85,008-Y 673" 7% 60" § paper 4.00 
py ae 276" 3” 48" 6.00 
85,012-Y 37/3’ 4” 60” . 8.75 
85,013-Y 47" = 5" 48" set 9.00 
85,014-Y 67. Se 15.00 


All tubing is shipped f.o.b. Barrington, N. J. 





BE SURE TO GET FREE CATALOG ‘’Y”’ 


Fantastic variety never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America. 
Imported! War Surpius! Hundreds of other hard- 
to-get optical items. Write for Free Catalog “’Y.” 








SEND CHECK OR MONEY ORDER 


NE W 


SATISFACTION GUARANTEED! 


JERSEY 
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PICTURE YOURSELF USING THIS QUESTAR 


You seat yourself before the table on 
which it stands. You have placed the chair 
just so, to be sure you sit comfortably. For 
that is the whole idea — to be so completely 
unstrained and relaxed that you can concen- 
trate on the prime business of seeing. We 
don’t want anything to interfere with your 
keenest sight; we want your vision to stay 
at its best. So put your elbows on the table. 
Go ahead, use the table — sprawl around all 
you want to, just so you are comfortable. 
Support your head on your hand, or maybe 
cup your palm over the eye you are not 
using, while keeping it open without dis- 
tracting light or the necessity to squint. 





The living tissue of your eye is the last 
lens of your telescope. It is fearfully and 
wonderfully made, its crystalline lens not 
only aspheric, but of changing shape and 
differing refractive index. No twisted neck 
or constricted carotid arteries must inter- 
fere with its proper and constant nourish- 
ment. To make sure this does not happen 
we have made the barrel rotary, so you can 
tilt the eyepiece where you wish it —a little 
tilt and there’s no need to bend your neck 
at all. 


Now all this may sound a bit silly unless 
you realize how rapidly your vision is dimin- 
ished by the least discomfort of position. 
It doesn’t matter whether you are young or 
old — any posture involving effort will lower 
your visual acuity in short order. 


This comfortable attitude is possible only 
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because Questar is the shortest of telescopes. 
It is all in one piece, too, for traveling in 
altazimuth form, so you escape the major 
problems of toting and setting up. The only 
assembly needed is to thrust home the three 
machined legs into their honed sockets, which 
raises the instrument into polar-equatorial 
position. In less than a minute you can 
get Polaris into the finder and be in busi- 
ness, with the smooth synchronous driving 
mechanism ticking over. 


No more need to cope with long, quiver- 
ing tubes. No more shaky tripods. True, you 








have to provide a sturdy table and a chair, 
but man! this table-top observing will spoil 
you for all other methods. No more seats 
too low, too high; too far from eyepiece or 
too near. Your eyepiece swings in an arc 
of inches instead of several feet. 


No more standing on ladders. No more 
standing on your head.to use a finder — you 
needn’t move your head. We could go on 
and on about the disadvantages of long-tubed, 
single-purpose telescopes, but you probably 
know them only too well. 


We contract for this space each month to 
talk about our product and remind you that 
when you tire of the old kind of telescopes 
a new experience awaits you. For Questar is 
the finest and most versatile small telescope 
in the world. You might be agreeably sur- 
prised to find its photographic, microscopic 
and terrestrial possibilities most rewarding 
over the years. 


The De Luxe Questar, complete as shown, 
$995. Immediate delivery, by prepaid, insured 
parcel post. Literature on request. Extended 
payments available, 


QUESTAR CORPORATION 
New Hope, Pennsylvania 
Ooops — sorry! In our April advertise- 
ment “Preview,” the delivery date of the 
Questar 7-inch should have read "late ’58” 

not “late ’59.’’ 
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GLEANINGS FOR 


ATM’s 


CONDUCTED BY ROBERT E. COX 


NOTES AND NEw DATA ON MAKSUTOV TELESCOPES 


Convex radius measurements. With the 
tester described in the April issue, radius 
measurements cannot be accomplished di- 
rectly on the convex surface of an optical 
element. It was suggested then that such 
work be done against concave masters, 
testing by interference of light between 
the surface being figured and the master 
surface. 

However, John Gregory, Springdale, 
Connecticut, whose specifications for 
Cassegrainian-Maksutov telescopes of fo- 
cal ratios f{/15 and f£/23 appeared in this 
department for March, 1957, reminds us 
that the Foucault testing of a Maksutov 
correcting lens’ convex surface is done 
through the glass. He suggests it should 
likewise be possible to make a radius read- 
ing on the testing machine if we allow for 
refraction and the thickness of the glass. 
He supplies the formula: 


R. = T 4+ n/{1/L + (n — 1)/Ry], 


where R: is the radius of the central zone 
of the convex surface, T the central or 
axial thickness of the lens, n the refrac- 
tive index of the glass for sodium light, 
L the distance from the center of the Ri 
surface to the image formed by the cen- 
tral zone of the R:z surface. 

To carry out this test, a radius bar is 
placed in contact with the center of Ra, 
as shown in the diagram, and L is meas- 
ured. The radius bar for the R; surface 
cannot be used, for the R; image is sig- 
nificantly nearer the lens, and a_ new, 
shorter bar must be made. For the Greg- 
ory 6-inch f/15 design its length should 
be 6.231”, for the £/23 7.748”. Note that 
L is calculated for the central zone of the 
convex surface, not for the average cutoff 
distance of the knife-edge test, which in 
the 6-inch £/15 design would be 0.0006” 
shorter. But the tolerances on these radii 
of curvature are a hundred times greater 
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A radius tester set up for measuring 
the convex surface of an £/15 Gregory- 
Maksutov lens through the concave 
side. If the thickness of the glass is 
0.541”, then the radius bar’s length 
should be 6.231” to match the convex 
surface’s radius of curvature of 6.888”. 


than this, so the difference is not too 
serious. 

Actual working tests of this method are 
needed to determine whether or not it 
can be used throughout the final grinding 
stages of the convex surface. It may be 
that too high a polish will be necessary 
and a “quick shine” will not be sufficient. 
On the finished lens, however, testing R: 
through R; can provide a valuable safety 
check. 

Gregory-Maksutov design changes. Mr. 
Gregory has made some slight, but im- 
portant, alterations in the figures for his 
f/15 instrument (see Sky and Telescope, 
March, 1957, page 236), commenting: 

“The original design brought C and F 
light to a common focus for paraxial rays 
only, and in the 6-inch size chromatic 
aberration at the edge zone was close to 
the allowable limit. With 8- and 10-inch 
blanks now available, I thought it worth 
while to recalculate to bring C and F to- 
gether near the 0.7 zone, which will give 
the best color correction. But if you have 
a 6-inch already polished out, keep going, 
for you will never see the difference in 
that size.” 

The changes in Mr. Gregory’s 6-inch 
f/15 design are listed here, all figures in 
inches, with the original tolerances still 


applying: 

Symbol Original New 
Te 0.541 0.520 
Rs — 30.83 29.42 
S 12.867 12.110 
BFL 17.16 18.70 


The first change reduces the lens thick- 
ness a small amount and requires only 
a little more rough grinding. The change 
of R;, the primary mirror radius of curva- 
ture, involves removing about 0.008” 
more glass; this can be done in the late 
carborundum stages if work has already 
begun. The decrease in S, separation of 
lens and mirror, shortens the over-all tube 
length 3”; the back focal length is 1}” 
longer. This is an aid to those who wish 
to put a diagonal prism immediately be- 
hind the mirror cell to bring the image 
beyond the edge of the tube for easy 
viewing of objects near the zenith, as 
seen in the picture on page 361 of 
Amateur Telescope Making — Book Two. 

To check R: on the radius tester, the 
radius bar for the altered design should 
have a length of 6.263”. 

Norman - Maksutoy alternate design. 
Burt A. Norman, Franklin Centre, Que- 
bec, has also made some modifications in 
the design of his Newtonian-Cassegrainian 
Maksutov, for which specifications were 
given in December, 1957, page 96, and 
he sends the following information: 

“In the compound telescope there are 
two commonly used methods of correct- 





Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear fused quartz diagonals. 
Accuracy guaranteed 1/20 wave. 

$11.00 


Ellipse 1.25"" x 1.77" 
Ellipse 1.5" x 2.12" $14.00 


Pyrex diagonals, 1/8 wave accuracy. 
Ellipse 1.25" x 1.77" $ 5.00 
Ellipse 1.5" x 2.12" $ 8.00 


Aluminum coating $1.00 extra. 


Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 
coatings, and accessories. 


E& W OPTICAL CO. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 
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* * BERAL COATINGS * -f 
| The ideal coating for front surface 
| precision mirrors for these reasons: 
Beral has HIGH reflectivity. 

Beral is HARD; does not sleek easily. 


Beral can be cleaned easily 
porous OVERCOATING of quartz. 
Beral is NOT a Chromium alloy, so 
can be removed easily. 

Prices for Beral coating telescope mir- 
rors: 3”-$2.25, 4”-$2.75, 5”-$3.00, By 0 50, 
8”- $4. 50, 9”-$5.50, 10”-$6.50, 
11”-$8.50, 1214”- $9.75. Prices for sizes 
up to 37” diameter on request. Add 
Postage — Insurance for return mail. 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. = SKOKIE, ILL. 
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TELESCOPE MAKERS 


Everything for the Amateur 
KITS.......$4.50 up 


Thousands of our customers with no special 
training have built powerful precision tele- 
scopes with our quality supplies, instructions, 
and guidance. 
Send for Complete Instructions, 10c 
ALUMINIZING 
Superior Reflecting Surface. 
Guaranteed not to peel or blister. 
MIRRORS MADE TO ORDER 
MIRRORS TESTED FREE 








EYEPIECES PRISMS 
CELLS BINOCULARS 
PRECISION 
TRI-TURRET 


O.D. eyepieces. Smooth 
turn to grooved notch 
aligns eyepiece _pre- 
cisely, ready to focus 
for various powers. 
Suitable for reflectors 
or refractors. $15.75 





| 
| Holds 3 standard 114” 
| 





| ORTHOSCOPIC EYEPIECES 
| HIGHEST QUALITY © MADE IN U.S.A. 


| Special four-element design, with fluoride- 
coated lenses, gives a wide flat corrected field. 
| Standard bios O.D. — E.F.L. 6-8-12-16-24- 
pa ssseeee Postpaid $15.95 


W rite today | for FREE Catalog. 


Precision Optical Supply Co. 


1001-H East 163rd St., New York 59, N. Y. 
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ing the spherical aberration at the sec- 
ondary focus. If the primary system has 
already been corrected, the secondary for 
a Cassegrainian must be made _ hyper- 
boloidal, as in my original design. The 
other method is to undercorrect the nega- 
tive aberration of the primary mirror so 
that it just balances the positive aberra- 
tion of a spherical secondary, as in the 
Dall-Kirkham design. 

“In the Maksutov telescope, a spherical 
secondary mirror is conveniently obtained 
by aluminizing a spot on the back (R: 
surface) of the correcting lens. The cur- 
vature of the primary mirror may then 
be increased to provide enough aberration 
to overcome that of the secondary spot.” 

Mr. Norman has found a way of using 
this system for the Newtonian-Cassegrain- 
ian design, by careful adjustment of 
the radius of curvature of the primary 
mirror and its distance from the cor- 
rector. The result is a telescope similar in 
design to Mr. Gregory’s f/23. 

Such a system produces a shorter instru- 
ment, there is no secondary surface to 
make, no spider diffraction in the Cas- 
segrainian arrangement, and greatly im- 
proved correction of coma at the Casse- 
grainian focus. Aluminizing the spot on 
the back of the lens would not interfere 
with its use in the original design, as it 
would be obscured by the diagonal or in- 
dependent secondary. Mr. Norman con- 
tinues: 


“The 11-inch version was carefully ray- 
traced in sodium light and gives only 
0.070” spherical aberration against a per- 
missible 0.222”. Coma in the new system 
is only 0.0006”, whereas 0.0025” is per- 
missible. The three spherical surfaces 
should require no retouching in the 
completed instrument.” 

Except for the characteristics listed be- 
low, the values given for the 11-, 8- and 
6-inch instruments remain as given in 
December, 1957. All dimensions are in 
inches: 


CA 11.0 8.0 6.0 
D, 2.1 i Be | 
R; —87.250 -—63.454  —47.591 
Ry —17.747  —12.907 — 9.680 
S 36.988 26.900 20.170 
BFL 46.899 34.108 25.581 
EFL 268.8 195.5 146.6 
EFR 24.44 24.44 24.44 


In discussing these changes, we need 
consider only the 11-inch instrument, as 
it was analyzed in Mr. Norman’s Decem- 
ber article. A decrease in D,, the diame- 
ter of the Cassegrainian secondary, from 
2.88” to 2.1” will help reduce diffraction 
from the central obstruction. The mirror 
radius shortens about 71”, while the 
radius of the secondary, R,, becomes 
equal to R:, the lens surface on which it 
is placed by aluminizing. Although the 
back focal length shortens more than an 
inch, the new position of the secondary 
surface keeps the distance of the Casse- 
grainian focus behind the primary mir- 





ror about equal to that in the original 
design. The effective focal length is quite 
long, more than 22’, but this is satisfac- 
tory for lunar and planetary observing. 

Mr. Norman has come up with an ex- 
cellent design, and the possibility of 
constructing a ‘convertible’ Maksutov 
should appeal to the advanced amateur. 
Either by interchanging primary mirrors 
in the same tube, or by having two sepa- 
rate tubes and interchanging the cor- 
rector, it should be possible to observe 
with either an f/4.2 Newtonian visual 
and semi-wide-field reflector or a_high- 
powered Cassegrainian instrument. With 
coma correction many times reduced from 
that obtained with a hyperboloidal sec- 
ondary, this new design should prove 
greatly superior in performance to the 
old one. 


Tables for computing. Few amateurs 
have access to desk calculating machines, 
and find the extraction of roots and other 
computing needed for work on com- 
pound telescopes quite laborious. Even a 
table of six-place logarithms is often not 
accurate enough. For those who like to 
check optical designs, a very useful book 
is Barlow’s Tables, edited by L. J. Com- 
rie, Chemical Publishing Co., New York, 
1954, $3.95. It contains squares, cubes, 
square roots, cube roots, and reciprocals 
of integers from 1 to 12,500, tabulated to 
seven decimal places. 

R. E. C. 
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1 "B" 8-inch ASTROLA, 





sto 


New De Luxe Mode 





£/7, 


complete with rotating tube, clock drive, setting 


ASTROLA MODEL “A”, 6-inch, f/8 ......... 





ASTROLA MODEL “B”, 8-inch, f/7 .......... . 
ASTROLA MODEL “C”, 10-inch, f/7 ........... 
These instruments are fully portable, with hand-figured Ve-wave optics, all castings of virgin 
aluminum, finest fiberglass tube by W. R. Parks, high-quality aluminizing by Pancro Mirrors, 
three of the finest orthoscopic oculars, achromatic finder, and so forth. America’s finest 
reflecting telescopes guaranteed to reach all theoretical limits of definition and resolution. 


ASTROLA Reflecting Telescopes 


AMERICAN MADE 
NOW AVAILABLE NATIONALLY ON EASY TIME PAYMENTS 


Write for further information. 


SOME FIRSTS FOR CAVE OPTICAL COMPANY — 


1. Several years ago we were the FIRST to manufacture and sell nationally high-quality 
reflecting telescopes larger than four inches in aperture at really low prices. There is 
still no substitute telescope to equal ASTROLA in its price class and aperture. 

2. ASTROLA was FIRST with a fine low-priced electric clock drive. 

3. Two years ago, the 12!/2-inch observatory, permanent ASTROLA was introduced — the 
FIRST large scope with electric slow motions in both co-ordinates priced at less than 
half of competitive models, only $1,500.00 complete. 


Why be disappointed during the coming Mars opposition? 
Order onty ASTROLA Reflecting Telescopes. 


Standard De Luxe 

ee $475.00 

apes .... $375.00 $575.00 
Soacscoreaases ueestet ane $475.00 $725.00 


We specialize in offering new pyrex mirrors and diagonals, or in 
3 refiguring your present mirror. See previous ads for prices. 
a ] 
; ; 
-_ ° All prices f.0.b. our plant, Long Beach, Calif., and subject to change without notice. 
Send for catalogue. 


circles, and 3 oculars (85x, 210x, 360x). $575, 


full price including packing and crating. 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 
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Only 4.95 Down 
BBR ocisdecusccctentcsitssceocantar tan ecceercens aon mien eraaetiea Net 49.50 
F-331 2x Barlow lens for use with above. Shpg. wt. 2 Ibs. Net 9.95 


8Y2" x 147%". 


star 10.3 magnitude. 
apparent field of view 68°. 


ring to set eyepiece. 
All bearings of brass and stainless steel. 
0-90-0 in 5° increments to show telescope setting. 
mirror, 95 mm. x 50 mm., set at 45° to the axis. 
will. Mount may be bolted to a base or mounted on standard tripod. Positive locks on 
Entire tube may be withdrawn from mount and hand held. May be used 
as a fine rich-field telescope -— a wide-field finder scope — a 6x telephoto lens — 
a 9x to 70x astronomical telescope by use of 2x Barlow lens and 6-mm., 9-mm., 
12.5-mm., or 20-mm. eyepieces. All available from Lafayette. Over-all size 
telescope only, 11/2 Ibs.; base and mount 


Weight: 







Lafayette’s EXPLORER — professionally designed and produced — not a collection of ‘surplus’ 
parts and lenses— meets the specifications for the MOONWATCH proiect. 
objective is a hard-coated Fraunhofer type with a clear aperture of 50 mm., focal length 
185 mm., gathering about 50 times as much light as the dark-adapted eye. Faintest discernible 
The eyepiece is a 6-element, coated Erfle type, focal length 30 mm., 
Magnification is 6.2x, exit pupil 8 mm., real field of view 11°. 
The eyepiece has a 1-mm. wire in its field to define the meridian. Spiral focusing with locking 
Body tube and fork-type altazimuth mount of light-weight metal alloy. 


only, 2 Ibs.; mirror assembly only, 34 Ib. 





‘ 


The achromatic 












Altitude scale fitted to the trunnion sleeve reads 
Extremely bright, first-surface, aluminized 
Lever clutch permits removal of mirror at 





















Shipping weight 6 Ibs. 





Lafayette’s 160x, 62-mm. 


@ 800-mm. Focal Length @ 62-mm. Objective 


@ Micromotion adjustments on both axes 


@ Coated optics throughout @ Equatorial mount 

Latest in a long line of Lafayette refractors at reasonable prices. The unusual value of the 
Polaris is recognizable in the following specifications. Objective: Fraunhofer-type achromat, 
hard coated, 62.5 mm., 800-mm. focal length. Collects about 75 times as much light as the 
naked eye, resolving power 2 seconds, faintest discernible star 10.7 magnitude. All eyepieces 
are hard-coated Huygenians. 

Finder scope is 6x, 30 mm. Equatorial mount with slow-motion controls in right ascension 
and declination. Tripod head with latitude adjustment. Clamp lever for declination and 
inclination. Accessories include sunglass, star diagonal, erecting prism, sun projection screen, 
field tripod, and wooden case. Magnifications of 160x, 88x, and 40x. Rack-and-pinion focusing. 
Heavy plating used throughout to prevent rusting. Shipping wt. 30 Ibs. 


WN yivcsccchccscvcseccvvesutcadessanssessscaatenponadccssatsancaadteassanshathessenieatessn (eusvecatasseseaeepaconties Net 79.50 
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132x, 2.4" 


59°° 


314" REFLECTOR 









ITEM #4 






Only 5.95 Down 


@ 800-mm. Focal Length 
@ 2.4” Objective Lens 
@ Slow-motion controls 


All-new 1958 version of Lafayette’s 
famous 2.4’ refracting telescope. A 
fine instrument for the amateur astronomer. Fully coated and corrected for coma 
and for spherical and chromatic aberration. Fork-type altazimuth mount has slow- 
motion controls for both altitude and azimuth. Focusing by means of drawtube, 
rack-and-pinion drive with coaxial knobs. Body tube of white enameled duraluminum. 
Moving parts of heavily chrome-plated brass. Includes 5x 20-mm. focusing view 
finder with etched crosshairs. 4 coated eyepieces: 6 mm., 9 mm., 12.5 mm., 20 mm. 
Sunglass, erecting prism, star diagonal, wooden cabinet, tripod with chain brace. 
Optics: objective lens 62 mm., focal length 800 mm. Shipping wt. 25 Ibs. 


DS ED  scccsieissgsistiscossasaspioatncsnshaiyds inate sciachusioniaus tacashassiceanluapeeaceeaie Net 59.50 





An extremely fine, compact, profession- 
ally designed and produced 3144” re- 
flector. Primary mirror is aluminized 
and quartz overlaid. Secondary mirror 
is also an extremely bright, aluminized, 
first-surface element. Exceptionally low 
light loss due to high reflectivity and 
care in adjustment of secondary mirror. 
Highly achromatic system. Resolving 
power 1.4 seconds. Faintest discernible 
star 11.4 magnitude. Finder scope 4x. 
Eyepieces are a 20-mm. coated Ramsden 
and a 9-mm. coated Huygenian-Mitten- 
zwey. All-metal construction. Body tube 
white enameled. Altazimuth fork-type 
mount with clamps in both axes. 17” 
metal table tripod. Mount may be re- 
moved for use with field tripod. Ship- 
ping wt. 15 Ibs. 





@ Extremely compact @ 84x, 38x 


@ Professionally designed 
WI sites cecricshannsin toscxereaciens Net 44.50 4 
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USE OUR EASY PAYMENT PLAN 





ONLY 10% DOWN — Easy Monthly Payments! 
A convenient, economical way to buy your telescope without disturbing 





your savings. You can enjoy your telescope and pay out of future earnings. 
Down payment required is 10% — balance in small monthly payments. 





Your first payment is not due until 30 days after date of shipment. All 
carrying charges will be refunded if payment is completed within 60 days 





of shipment. No red tape — no hidden charges. A simple confidential plan 
for the convenience of Lafayette’s customers. 
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. Lafayette Rudo P.0. BOX 651 
! | i JAMAICA. 31, N. Y.f 
NEW YORK, N. Y. : (0 Rush Free 180 Page Catalog j 
100 Sixth Ave. } OO Please Send Item +........... PQNONIIE cs vac cctcedanes | 
BRONX, N. Y. f 1 Send EASY PAYMENT ORDER FORM SK-F | 
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Excitingly New! 





6" STANDARD 











Only Criterion could produce such magnificent instruments at such reasonable cost. Combining the 
iatest advances in optical engineering with the old-world skill and patience of master craftsmen, 
these superb new Dynascopes, custom made, offer top-quality performance. Every feature neces- 
sary for superior viewing is precision finished to professional standards. Optical surfaces accurate 
to 1/10 wave. 

The five matched eyepieces are the finest orthoscopic and achromatic. Mechanical features are 
carefully custom built to assure trouble-free operation. Construction throughout is of lifetime mate- 
rials. There are both maximum rigidity and easy portability. 

Above all, Criterion’s strict quality control allows no room for chance. Each Dynascope is doubly 
tested and inspected; these rigid tests must be flawlessly met before shipment. Your satisfaction 
UNCONDITIONALLY guaranteed. Yet the price is amazingly low. 


Illustrated above 








Criterion’'s Famous Dynascopes 
6” — 8” — 10” — 12” — 16” starting as low as $265 


Custom built to meet a professional's exacting specifications 
— Priced within easy reach of the serious amateur 








is the 6” De Luxe Dynascope. 








6” Standard Model (80 Ibs. shipping weight f.o.b. Hartford) $265 

Also Illustrated: Electric Clock Drive, $80; Setting Circles, $60; Permanent Pedestal, $70. 

Write today for full specifications and details of these superior reflecting telescopes. 
Easy-payment terms available on request. 











CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


Dept. D-17, 331 Church St., Hartford 1, Connecticut 
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Superior Features Include 


f/9 Parabolic Mirror, accurate to 1/10 wave 
Fully Rotating Tube, for comfortable viewing 
Massive Equatorial Mount, adjustable for your 
latitude 

5 Matched 114” Eyepieces —3 Achromatic 
Ramsdens (45X, 76X, 152X) — 2 Orthoscopics 
(228X, 343X) 

8 x 50 Achromatic Finder Scope with cross- 
hairs 

Secondary Support that minimizes diffraction 
Declination Axle, 1/2’ diameter, with slow 
motion 

Polar Axle with Needle Bearings on 12” 
shaft 

Rack-and-pinion Focusing 

Double-draw Focusing Tube for any eyepiece 
Precision-fashioned 54’’ Bakelite Tube 
Lightweight Portable Tripod (hidden inside 
pier of de luxe model illustrated) for field 
trips 

Exclusive Two-way Pier-tripod — a massive 
45-pound pier for permanent installation 
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A 10-INCH REFLECTOR WITH A PASADENA MOUNTING 


acne YEARS of spare-time work were 
required to make my 10-inch telescope, 
which at first glance looks like a Spring- 
field type. Actually, it is the Pasadena 
mounting invented by the late F. M. 
Hicks, whose picture with his original 
instrument appears on page 263 of the 
1928 edition of Amateur Telescope Mak- 
Further examples of this type of 
mounting are illustrated on page 351 of 
the 1950 edition. Long ago I received 
blueprints and helpful data from Mr. 
Hicks. After a lapse of some time, I 
resumed activity a few years ago. 

The focal length of my telescope is 
nearly 86 inches, and the image is brought 
to the eyepiece by two pyrex diagonals in 
the same manner as with a Springfield. 
Ihe bronze eyepiece holder has 1}” of 
20 threads per inch, which provides excel- 
lent helical focusing. The tube, welded 
from sheet steel, provides the great rigidity 
needed for the long overhang. The coun- 
terweight shaft is 14” cold-rolled steel, 
and is bolted through the tube to an in- 
ternal shell of 3/16” steel plate which 
extends well back into the portion of the 
tube carried in the saddle of the mounting. 

Delicate balancing of the tube and 
counterweight (total weight about 200 
pounds) permitted operation of the for- 
mer hand drive with the tip of one finger. 
Only very slight friction was thus needed 
on the polar-axis ring-drive gear, and the 
telescope can be rapidly swung to any 
position, even while the new motor drive 
is running. The latter has a 40-to-l-reduc- 
tion worm and gear, attached to the shaft 
of the hand drive with a friction coupling, 





and a small 5-r.p.m. motor is used. This 
combination gives a sidereal driving rate, 
the hand drive providing a slow-motion 


control. 
The pier is 8” steel well-casing, filled 
with concrete and sunk several feet into 


the ground, where it is anchored with 
about 300 pounds of concrete resting on 
bedrock. This is so solid that even under 
high powers the image will settle within 
about two seconds after a hard blow on 
the pier itself. 

All the optical parts are mounted in 
carefully machined and keyed cells. This 





This closeup of the equatorial head of the McFarland telescope shows the 

assembly by which light from the primary mirror is reflected out of the main 

tube along the declination axis, thence at right angles northward along the 
polar axis to the eyepiece, which remains in a fixed observing position. 


G. L. McFarland at the 
eyepiece of his 10-inch 
reflector. A permanent 
housing is planned, al- 
though the instrument 
is well covered when 
not in use. This observ- 
ing location has its dis- 
advantages, as the lights 
of the city of Los An- 
geles prevent work on 
stars more than 25 de- 
grees south of the celes- 
tial equator. 


makes it possible to remove and replace 
them without destroying the collimation; 
only the eyepiece holder and its diagonal 
need to be checked. 

As my home is located in the Los Feliz 
Hills near the Griffith Observatory, my 
biggest observing problem comes from 
the night lights and smog of Los Angeles. 
Some improvement is experienced after 


idnight. 
oe G. L. McFARLAND 
2421 Glendower Ave. 
Los Angeles 27, Calif. 


PANGAUInitrorsRincs 
/ SVS Ws * 


} 
Reg. U.S. Pat. Off. 
Your mirror may now have the same 
} aluminum and quartz over-coating, with high 
reflection, durability, and guaranteed perma- 
nent adhesion, that we are giving Cave Optical 
Co. for the Astrola telescopes. Your mirror 
will be carefully packed po on the way back 














to you within 24 hours. 
$6.50 1O-inch....... 
$8.50 Ly | ee 


Prices are f.o.b. Los Angeles. 
Since 1933 
PANCRO MIRRORS, INC. 


Research and Production Laboratories 
2958 Los Feliz Blvd., Los Angeles 39, Calif. 
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UNITRON 





INSTRUMENT 


This 4° UNITRON is yours 
for a mere $128 down 


You can tell at a glance that here is a telescope designed to achieve 
professional results. Indeed, this 4’ UNITRON has been chosen for 
important research by university observatories, the U. S. and foreign 
governments, and leading industrial laboratories. Such an instrument 
might be thought beyond the means of many amateur astronomers; 
yet, using our liberal Easy Payment Plan, a down payment of only 
$128 puts you at the controls of this magnificent UNITRON. 


The full purchase price of $1280 includes everything the serious 
observer wants and needs to make the most of his observing — clock 
drive, fixed pier, astro-camera, 2.4” photographic guide telescope, 
Super-UNIHEX, large 42-mm. 10x view finder, eyepieces, and a com 
plete selection of accessories in addition to these pictured above. 

With this 4’ UNITRON, you have at your disposal a complete range 
of magnifications: 25x, 38x, 60x, 83x, 120x, 167x, 214x, 250x, 300x, 
375x. And with the Super-UNIHEX Rotary Eyepiece Selector, by a flick 


of a finger, you can switch from a spectacular wide-field view of the 


sky to high-power observation of planetary details. 

There are other UNITRON 4” models for as little as $465 complete 
and other UNITRON Refractors for as low as $75. All may be pur 
chased for only 10% down using our Easy Payment Plan. Whichever 
model you choose, you are assured of obtaining the finest instrument 
in its class. After all, it is a UNITRON. 


See the back cover. 


DIVISION of UNITED SCIENTIFIC CO. 


2N4.9NK MILK STREFT ROSTON 9 MASSACHUSETTS 
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The Logical Choice for You—is a UNITRON Refractor 





MANY Models To Choose From! 


1.6 ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 


2.4 ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
vith eyepieces for 129x, 1G0x, 72x, 50x, 35x 

3” ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3” EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 


4" ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 
4’ EQUATORIAL ($78.50 Down) with $785 


eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4” EQUATORIAL with clock drive $985 
($98.50 Down), Model 160V, eyepieces as above 


4” EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 
4 PHOTO-EQUATORIAL with clock drive and $1175 

Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


4” PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), eyepieces for 375x, 
300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


6” EQUATORIAL with clock drive, pier, $5125 
2.4” view finder, with eyepieces for 625x, 500x, 
416x, 357x, 277x, 200x, 138x, 100x, 62x, 42x 


6’ PHOTO-EQUATORIAL as above but with $5660 
4’’ guide telescope, illuminated diagonal, 
UNIBALANCE, Astro-camera Model 330 

6 PHOTO-EQUATORIAL as above with $6075 


addition of 3’ Astrographic Camera Model 80 


There is much to recommend a UNITRON 
Refractor as the logical choice for the ama- 
teur astronomer. Optically speaking, a UNI- 
TRON duplicates the performance of larger 
telescopes of other types. With its long 
focal length, higher magnifications of plane- 
tary and lunar images are obtained with low- 
power eyepieces. Moreover, there are no 
mirrored surfaces to become oxidized, no 
components which require periodic alignment, 
no secondary optics to cause diffraction pat- 
terns, and no folding of the light back on 
itself through turbulent air with consequent 
loss of definition. No wonder that you see 
more and see better with a UNITRON — the 
telescope that has withstood the test of time. 
@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 
@ REFRACTOR type of design duplicates the perform- 
ance of larger telescopes of other types. No mirrored 
surfaces to become oxidized. Superior definition to the 
very edge of the field. 

@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 
Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument. 


@ FINEST MATERIALS throughout. DURALUMINUM 
TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. No war- 
surplus components used. MODERN DESIGN based on 
time-tested engineering principles. HANDSOME APPEAR- 
ANCE to which no illustration can do justice. 


@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as rapid- 
motion controls. Sturdy TRIPOD (or PIER). 


@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 


@ VIEW FINDER with crosshair eyepiece. 
@ RACK-AND-PINION FOCUSING. 


@ Choice of UNIHEX Rotary Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. The same complete range of terrestrial 
magnifications as for celestial observation. 


Higher- and lower-power eyepieces available for 
all models. Prices include basic accessories, tripod 
and mounting, fitted wooden cabinets, and operating 
instructions. Additional accessories available to add 
further to your observing pleasure. 











Telescope Accessories by UNITRON 








UNITRON ACCESSORIES include objective 
lenses, eyepieces, rack-and-pinion focusing mech- 
anisms, sun projecting screens, guide telescopes, 
the UNICLAMP camera brackets, and many other 
components in addition to those listed on this 
page. All are described, illustrated, and priced in 
the new UNITRON Catalog. Since each component 
is used as standard equipment in UNITRON Re- 
fractors themselves, you are assured of obtaining 
the finest quality. 

ASTRO-CAMERA 220: Complete with air-operated cur- 
tain shutter, giving speeds of 1/10 to 1/90 second, bulb 
and time, shutter release, ground-glass back, 3 double 
plateholders for 314’ x 4%” plates or cut film, a 30- 
mm. f.1. eyepiece, extension tubes and clamps, and a 
fitted wooden cabinet. Model A is designed to fit the 
UNITRON rack and pinion and is for UNITRONS only. 
Model B fits 1¥%4‘’ eyepiece holders. A or B: 


Only $69.50 postpaid 
1. VIEW FINDER (As used on UNITRON 2.4” Models): 


23-mm. (.93’’) achromatic objective, 6x eyepiece with 
crosshairs. Chromed brass tube. Mounting brackets with 


entering screws. 
Only $8.50 postpaid 


2. VIEW FINDER (As used on UNITRON 3” Refrac- 
tors): 30-mm. (1.2’) coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 


Finder 3. 
Only $10.75 postpaid 


3. VIEW FINDER (As illustrated on facing page): 
42-mm. (1.6’’) coated achromatic air-spaced objective. 
10x eyepiece with crosshairs. Duraluminum tube finished 
in white enamel. Dewcap. Furnished with mounting 
brackets with centering screws for collimation. This 
finder also makes an excellent hand telescope for spec- 
tacular wide-field views of the sky. 


Only $18.00 postpaid 


UNIHEX ROTARY EYEPIECE SELECTOR (As illustrated 
on facing page): The old-fashioned method of fumbling 
with eyepieces in the dark has been outmoded by 
UNIHEX, UNITRON’s new Rotary Eyepiece Selector. With 
UNIHEX, you always have 6 magnifications ready at 
your fingertips. To change power, merely rotate a new 
eyepiece into position while the object stays centered 
and in focus in the field of view. Model A is designed 
to fit the UNITRON rack and pinion and is for UNI- 
TRONS only. Model B fits 11%4’’ eyepiece holders. Com- 
plete with special clamping device and cabinet. A or B: 


Only $24.75 postpaid 


INSTRUMENT DIVISION OF 
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READ ABOUT THE UNITRON 6" 


Here is an instrument designed in every way to meet 
the exacting requirements of serious astronomical re- 
search — a custom-built telescope in every respect 
except the price tag. UNITRON’s 6” is the logical choice 
for the serious observer and for the school and college 
observatory. There are three basic models to choose 
from. Whether your major interests lie in visual work 
or visual observing and astrophotography, there is a 
UNITRON 6” for you — the INVESTMENT OF A LIFETIME 
FOR A LIFETIME. Write for Bulletin No. 6. 


HOW TO ORDER 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven’t the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6’’ models available on special plan.) 


There is no ‘‘red tape’’ when you order — you merely 
fill in the UNITRON Easy Payment Order Form, return it 
together with the required down payment, and the model 
of your choice is shipped to you at once. 


Do not hesitate to use this plan merely because you 
have never before purchased anything on time payments. 
The procedure is practically painless and is an ideal 
means of enjoying the use of your UNITRON while pay- 
ing for it. 








This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today’s 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs, 











Contents include — 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 
Amateur clubs and research 
programs 






INSTRUMENT DIVISION of UNITED SCIENTIFIC CO 
204-206 MILK STREET * BOSTON 9, MASS. 





Please rush to me, free of charge, UNITRON’s new Observer's 

Guide and Telescope Catalog. 

| Name ied 
Street. SS | 
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SUNSPOT NUMBERS 

The following American sunspot num- 
bers for March were derived by Dr. Sarah 
J. Hill of Whitin Observatory, Wellesley 
College, from AAVSO Solar Division 
observations. 

March 1, 120; 2, 114; 3, 159; 4, 186; 5, 
214; 6, 212; 7, 145; 8, 182; 9, 173; 10, 171; 
11, 162; 12, 163; 13, 166; 14, 200; 15, 166; 
6, 169; 17, 171; 18, 151; 19, 168; 20, 144; 
21, 160; 22, 166; 23, 191; 24, 208; 25, 189; 
26, 233; 27, 243; 28, 237; 29, 287; 30, 278; 
31, 268. Mean for March, 187.0. 


Below are observed mean relative sun- 
spot numbers from Zurich Observatory 
and its stations in Locarno and Arosa. 

April 1, 290; 2, 292; 3, 245; 4, 245; 5, 
244; 6, 212; 7, 246; 8, 246; 9, 204; 10, 197; 
11, 159; 12, 140; 13, 127; 14, 96; 15, 99; 
16, 108; 17, 147; 18, 168; 19, 191; 20, 192; 
21, 218; 22, 212; 23, 201; 24, 181; 25, 206; 
26, 182; 27, 190; 28, 198; 29, 207; 30, 208. 
Mean for April, 195.0. 


CELESTIAL CALENDAR 


Universal time is used unless otherwise noted. 


MOON PHASES AND DISTANCE 
Full moon June 1, 20:55 
Last quarter June 9, 6:59 
New moon June 17, 7:59 
First quarter June 24, 9:44 
Full moon July 1, 6:04 


June Distance Diameter 
Apogee 11, 5" 251,300 mi. 29 33” 
Perigee 26, 9" 229,200 mi. 32’ 24” 
July 
Apogee 8, 23" 251,100 mi. 29 34” 





MINOR PLANET PREDICTIONS 
Minor planet predictions for this month 
appeared on page 379 of the May issue. 





VARIABLE STAR MAXIMA 
June 2, R Canum Venaticorum, 134440, 
7.7; 6, R Caeli, 043738, 8.0; 7, RS Her- 
culis, 171723, 8.0; 7, T Centauri, 133633, 








SKY-GAZERS EXCHANGE 


Classified advertising costs 25 cents a word, including 
address; minimum charge, $3.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
beiore publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Observatory, 
Cambridge 38, Massachusetts. 





FOR SALE: Eyepiece holders, $5.00; spiders, $7.00. 
Merle Welander, Rte. 3, Stillwater, Minn. 





6” 6” REFRACT OR for sale. Equatorial mount, ‘setting 
circles, 6 eyepieces, pier. Very rigid. Tommy May, 
P. O. Box 483, Arlington, Tex. 


TELESCOPE OBJECTIVE for sale. 6” ” diamete I, air- 
spaced achromat, coated, focal length 93.68”, finest 
quality, unmounted, $300.00. M. Laikin, 8728 
Stewart-Gray Rd., Downey, Calif. 








OBSERVING FLASHLIGHT: Excellent for consult- 
ing reference material. Separately shielded red and 
clear bulbs. Uses standard flashlight batteries (not 
included). Postpaid $5.50. Nathan Ayer, 3277 
Massachusetts Ave., Lemon Grove, Calif. 





SELL or trade: 8” reflector, professional, new con- 
dition. Want refractor. William Bronks, 4314 Ave. 
I, Brooklyn 10, . 





WANTED: Corrector blank for Maksutov, 8” or 
larger. A. Presnell, 3315 Queen City Ave., Cincin- 
nati 38, Ohio. 





SIDEREAL DRIVE for telescope or camera, track 
stars accurately, simple gearless design, make trans- 
parencies, complete plans, $1.00. ‘‘Space Chart,”’ 
planets, sun, moon, asteroids, stars, constellation 
maps, $1.00. L. Mussgnug, Box 74, Bethel, Conn. 

DE LUXE Dynascope, same as on page 380, May 

issue. Barlow lens, rotating tube. Carroll E. Beatty, 

8397 Archdale, Detroit 28, Mich. 








TELESCOPE TUBING: Aluminum, 2” through 8” 
diameter, any length. Pesco-A, Box 363, Ann 
Arbor, Mich. 


EQUATORIAL MOUNTS: Four sizes, $21. 95° “to 
74.95. Free literature. Marvin Stell, 600 E. Sth, 
Coleman, Tex. 








FINE ANASTIGMATS, barrel mounts, iris: 200-mm. 
£/2.9, $37.50; 300-mm. £/2.5 (no iris), $115.00; 
350-mm. -£/5.6, $39.50; 500-mm. £/6.3, $59.50; 
750-mm. f/6.3, $79.50. Walter Baer, 741 State St., 
Lancaster 2, Pa. 


“SATELLITE PATHFINDER,”’ an ingenious device 
designed at the American Museum-Hayden Plane- 
tarium to help predict Northern Hemisphere pas- 
sages of artificial satellites. $1.95 postpaid. Send 
to Box C, Sky and Telescope, Harvard Observatory, 
Cambridge 38, Mass. 





METEORITES: $1.00, $3.00, $10.00, $14.00. Equa- 
torial mount and tripod to accommodate 6” reflec- 
tor, $15.00 f.o.b. Scientific Laboratory, 2846 Oakley 
Ave., Baltimore 15, Md. 


EKTAR 12” ” £/2.5 | lens, coated, $68. 00. (cost $600.00). 
. Jones, 7555-31 Ave. NE, Seattle 13; Wash. 








GE IGER COUNTER. Inexpensive. Make your own. 
Pamphlet tells how to make five easy circuits. Ex- 
cellent for counting cosmic rays, prospecting, school 
science project. Send $1.00 to Trans- ‘a Labora- 
tory, Box 111, Princeton Junction, N. 

MIRRORS: Aluminized 6” and 8” telescope mirrors 
of guaranteed quality. Write for free price list. S 

ind J Optical Co., P. O. Box 344, Batavia, IIl 

RECESSION SALE: ” Parabolic 8” £/8 or f/12 mirrors, 
lm-wave correct, perfect edge, zone-free, and alumi- 
nized. Offer for limited time only. Postpaid in 
U. S. A., only $50.00. Complete catalogue, 25¢. 
Quality Optics, Walbridge, Ohio. 








QU ESTAR: Field model, all accessories, finder, “de 
luxe equatorial mounting, new. Reasonable. Sol 
Saul, 3 Theodore Dr., Bethpage, N. Y. 





ASTRONOMICAL BOOKS, used and new. Science 
for young folks satellites, spaceflight, Mars. 
Rasmussen and Reece, 6 Guy Park Ave., Amster- 
dam, N. 


BOOKLET for sale: Explains amateur telescope oper- 
ation including setting circles, alignment, orienta- 
tion, sidereal time, what to observe, 44 pages, $1.00. 
> haem 28503 Saddle Rd., San Pedro 23, 
Calif. 





FOR SALE: 16” Cassegrain, precision made by Ferson 
Optical Co. Planetary slow-motion control, mounted 
on new 1956 de luxe truck. May be driven any- 
where. Sacrifice for $7,500.00. Should earn this 
amount in two or three months at good concession. 

F. W. Manning, 4321 Perrier St., New Orleans 15, 











INTERESTED in astronomy as a career? Vocational | 
and Professional Monographs: Astronomy by Free- | 
man D. Miller describes personal qualifications, | 
scholastic training, and job opportunities. $1.00 
postpaid. Send to Box B, Sky and Telescope, 
Harvard Observatory, Cambridge 38, Mass. 


ASTROLA 8”, clock drive, no oculars, $200.00. 
Bruce Covey, 251 Miller Lane, Rochester 17, N. Y. 








BEGINNER'S Telescope Kit: $3.00 each, all parts, 
and 3 lenses. Make 8-power astronomical telescope. 
Perfect for youngsters and school projects. Frank 
Myers, 19200 N. Park Blvd., Shaker Heights, Ohio. 





4” UNITRON, equatorial mount, slow-motion con- 
trols, with 2.4” photographic guide telescope, astro- 
camera, sun projection screen, 7 eyepieces, storage 
cabinets. Sacrifice, $760.00. Walter Lindemann, 100 
Findlay Ave., Tonawanda, N. 


SCHMIDT'S famous moon map, 25 plates. Printed 
on 814” x 11” sheets. $1.75 postpaid world-wide. 
Scientific Book Service, 663 Franklin Ave., Colum- 
bus 15, Ohio. 

ONE-POWER finder telescope, built-in provision for 

illuminating crosshair reticle, made by Kodak, gov- 

ernment cost $88.00. Limited supply, only $6.00 
postpaid. H. Parker Strand, 57 Wyoming Ave., 

Malden 48, Mass. 
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6.1; 14, R Virginis, 123307, 6.9; 22, RS 
Scorpii, 164844, 6.8; 22, T Hydrae, 085008, 
7.7; 24, R Pegasi, 230110, 7.9. 

July 5, T Herculis, 180531, 8.0; 6, RT 
Cygni, 194048, 7.4; 8, W Lyrae, 181136, 8.0. 


These predictions of variable star maxima are by 
the AAVSO. Only stars are included whose mean 
maximum magnitudes are brighter than magnitude 
8.0. Some, but not all of them, are nearly as bright 
as maximum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maximum 
should occur, the star name, the star designation 
number, which gives the rough right ascension (first 
four figures) and declination (bold face if southern), 
and the predicted magnitude. 





FILM FOR NAKED-EYE 
SUNSPOT OBSERVING 


Recently there have been several refer- 
ences in Sky and Telescope to naked-eye 
sunspot observing. The filter I have found 
most satisfactory for this purpose is un- 
developed Verichrome Pan film, as it 
is quite dense. This film can be bought 
in the 120 or 620 size and mounted in 
21-inch square Easymounts for conven- 
ience in use. When the sun is near the 
horizon or dimmed by light haze, un- 
developed Panatomic-X or unexposed but 
developed Kodachrome is useful. 

Using these films, it is possible to ob- 
serve the largest sunspots, and by suc- 
cessive observations to note the sun’s 25- 
day rotation. RICHARD SUMNER 

Selkirk, N. Y. 





JUPITER’S SATELLITES 


The configurations of Jupiter’s four bright moons 
are shown below, as seen in an astronomical or in- 
verting telescope, with north at the bottom and east 
at the right. In the upper part, d is the point of 
disappearance of the satellite in Jupiter’s shadow; 
r is the point of reappearance. 

In the lower section, the moons have the positions 
shown for the Universal time given. The motion of 
each satellite is from the dot toward the number 
designating it. Transits over Jupiter’s disk are shown 
by open circles at the left, eclipses and occultations 
by black disks at the right. The chart is from the 
American Ephemeris and Nautical Almanac. 





JUNE 


Phases of the Eclipses of the Satellites 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 

The moon’s symbols give its phase roughly, with the date marked alongside. 

Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


Mercury is too near the sun in the sky 
for observation this month; superior con- 
junction occurs on June 18th. 

Venus is a morning star in Aries on the 
15th, rising about two hours before the 
sun. Telescopically, the —3.5-magnitude 
object shows a gibbous disk 14” of arc 
in diameter and 76-per-cent illuminated. 
The moon will be close to Venus on 
June 13-14, conjunction occurring at 
2:31 UT on the 14th. Venus will be 47’ 
south as seen from the center of the earth, 
but observers in Europe and Asia may see 
the moon occult this bright planet. 

Earth arrives at heliocentric longitude 
270° at 21:57 UT on June 2lst, the time 
of the solstice. Summer commences in the 
Northern Hemisphere; winter starts in 
the Southern. 

Mars rises about | a.m. local time in 
midmonth, and is seen in Pisces as a red- 
dish +0.4-magnitude object. In the tele- 
scope its 8” disk will be slightly gibbous. 

Jupiter crosses the meridian about sun- 
set in the middle of June, and is the 
prominent —1.8-magnitude planet in 
Virgo, about 4° north of Spica. On the 
19th it becomes stationary in right ascen- 
sion; thereafter it resumes eastward mo- 
tion among the stars. 

Saturn arrives at opposition to the sun 





MINIMA OF ALGOL 
June 2, 14:40; 5, 11:29; 8, 8:18; 11, 5:06; 
14, 1:55; 16, 22:44; 19, 19:33; 22, 16:2 


1; 25% 9. 2isks. 


These minima predictions for Algol are based on 
ul ormula in the 1953 International Supplement o! 
the Krakow Observatory. The times given are geo- 


centric; they can be compared directly with observed 


times of least brightness. 


UNIVERSAL TIME (UT) 
TIMES used in Celestial Calendar are Greenwich 
cl or Universal time, unless otherwise noted. This 
i-hour time, from midnight to midnight; times 


ter than 12:00 are p.m. Subtract the following 
I s to convert to standard times in the United 
states: EST. 5; CSF, 6: MSE, 7. -fas.. &. 2 


sary, add 24 hours to the UT before subtracting, 
hich case the result is your standard time on the 
preceding the Greenwich date shown. 








on the 13th, 840 million miles from the 
earth. The planet is now at magnitude 
+0.2, crossing the meridian about mid- 
night local time, and so is visible until 
dawn. Through a telescope the disk ap- 
pears 16”.5 in polar diameter, and the 
rings, which are opened out at their 
widest during this apparition, are in- 
clined 26°.6 to the line of sight. The 
northern face of the ring system is seen 
this year. A diagram of the orbits of 


( 
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Saturn’s satellites is shown on page 409. 

Uranus on the 15th is a 6th-magnitude 
planet in Cancer, at right ascension 8" 
46".8, declination +18° 36’ (1958 co- 
ordinates). It is visible in binoculars in 
the western sky during the early evening. 

Neptune is in retrograde motion in 
eastern Virgo. On the 15th this 8th- 
magnitude planet is at 14" 02™.7, —10° 
34’, crossing the meridian at 8:28 p.m. 
local time. 


Artificial satellite observations during 
dusk this month may be made with the 
aid of the star chart in this issue; pre- 
dawn observations will be aided by a 
September chart. W. H. G. 








degree. 


RI cicscsvccssncises $15.00 
16.3-mm. (Erfle) .... $14.75 


“hee copt cS 


1000 North Seward Street 
Los Angeles 38, Calif. 





Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
It consists of our new Barlow and our 16.3-mm. (%4” focal length) Erfle eyepiece. 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
All images are sharp and hard to the very edge of the field. 

The Barlow gives magnification up to slightly over three times that of the ocular alone. 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
combination gives the equivalent focal length of slightly under 6 mm. 
far superior to any shorter focal length ocular of equivalent magnification. 

The Barlow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. Both are guaran- 
teed to perform as stated above or money refunded 


ORTHOSCOPIC OCULARS—All hard coated, standard 14-inch outside diameter. 
sicwuiienee $16.25 
ncaciaaneere $17.25 


10.5-mm. .... 
PANS fessasees 


Warranted to equal or surpass any oculars obtainable 


Finished mirrors, mirror kits, spiders, elliptical flats, 


While the 


Many users state it is 


WME Kecicncied $17.25 
Barlow 3x ........ $16.00 


anywhere or money refunded. 


focusing devices, aluminizing. 


Send for catalogue. 














The latest 


Spitz MODEL A-1 
PLANETARIUM 
is being shipped to 
Pomona College 


Claremont, California 


* 


Spitz Laboratories 
Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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STELLARSCOPES 


1rmaN% | 1 1 a 
% 4 aR 4 EASY PAYMENT PLAN AVAILABLE! 25-year uncon- 
' | mr Ad b 4 ditional guarantee (except for drive motors and 
optical coatings). 
IMMEDIATE DELIVERY — ALL SIZES 


os RE PP mre hel Sh, $280.00 
DAR icc 6s dike R eee $350.00 
WORM. 6 gs5c0cie sk Soc ete Cone $460.00 
TRON: so .n.c-t.ncovs antenna ceneee $950.00 
NGCHAON oc a-carbon ete $3,400.00 


MIRRORS 


New pyrex mirrors with pyrex diagonals, aluminized 
and quartz over-coated. 


IMMEDIATE DELIVERY — ALL SIZES 


ee, ee POE Be os $54.50 
GON: is ccs vdice ds das ckueetenaen $83.50 
TOON ci sd So ceceenannenae $145.50 
Peer rrr ree $228.50 
TOMTICH - 0.05.09 6 5-5 arsecmniee ere $525.00 


REFIGURING 


Mirrors refigured, aluminized and coated, Vg wave 
or better. Diagonal also provided. 


GION 5c ssccis oo cornea tne nae eee $29.00 ° 
HOR. ie o:5:< os aia.eviceiaw eee eee $45.00 
TOON ic vase Spine eee eee $69.00 

LEVIN ccs nave suwa wean heteeeaee $111.00 


CUSTOM-MADE 
INSTRUMENTS 


AND OPTICAL COMPONENTS oh 


Built to your order. From 6-inch to 24-inch and 
larger. We invite inquiries especially from govern- 
ment and private research and educationa! institu- 
tions. 


Optical components sent postpaid. 
Complete telescopes shipped freight or 
express collect. 

6" Stellarscope and friend in front of the Santa Ana College Observatory. Terms: Vb etth anlee: Gie tee 


This 6” Stellarscope $280 Complete! 


(as pictured above) 





Write for complete catalog. 





ALL THESE FEATURES ARE INCLUDED — 


* £/8 parabolic mirror guaranteed to perform to %* Mirror and diagonal fully adjustable for ac- 
Dawes’ limit. curate optical alignment. 


* Orthoscopic oculars, choice of any three from Tubular steel axes, hollow to reduce weight. 


50x to 375x. 
: g Declination axis, 1.9’. diameter, 21” long. 


Polar axis, 1.9’ diameter, 15” long. 


* Fully rotatable, sleeve-mounted viewing tube 


of exclusive blue seamless sclid fiberglass. 


* 
* 
* Achromatic finder scope with crosshairs, 8 x 50. re 
* 40-span removable base legs for portability. 
* 


Cast-aluminum mount, extremely rugged yet 
* Extra-smooth rack-and-pinion focusing. light. 





GUARANTEE: Every Stellarscope is unconditionally guaranteed to satisfy you completely. Every 
Stellar product must be better than advertised, or return it to us at our expense, including all crating 
and shipping charges, and we will immediately refund your money in full. THANKS — YOUR CONTEST 
ENTRIES SWAMPED US! 








The contest doesn‘t close until June 15th — 
HOW YOUR HOBBY CAN PAY MONEY! ee 
o DEMONSTRATOR 00% EXCLUS este a “ee still time to send us a name for our 6-inch 
ur spare-time “’ Y rr % EXCLUSIVE FR HISE” plan may sti e@ open in your area. : : en 
We need enthusiastic amateurs to take orders, demonstrate, and service customers who have inquired about setellite pap The ae enity Sers'58 
our products. If you are the man, act now! Write or wire, including credit references, today! $950.00 12¥/2-inch Stellarscope! 

















STELLAR SCIENTIFIC INSTRUMENTS 


STELLAR SCIENTIFIC INSTRUMENTS, 1015 WEST 6TH STREET, SANTA ANA, CALIFORNIA ti 
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half way from Polaris, the present pole 
star, to Alkaid, the end star in the handle 
of the Big Dipper. It may also be found 


spectively. For other dates, add or sub- 
tract 4 hour per week. 
Thuban, the pole star of about 2750 


STARS FOR JUNE 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 22nd of June, re- 


B.C., is on the meridian at chart time. This 
4th-magnitude star is a little more than 





by going half the distance from Kochab 
to the stars Mizar and Alcor. 
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Specifications for the SPACE K-6 illustrated — 


* All optics are of the finest quality, polished to 1 wave, 
aluminized and over-coated. 
Three eyepieces: 1-inch Kellner, ¥/2- and 14-inch Ramsdens. 
Rack-and-pinion focusing. 
5-power finder with 114-inch-diameter achromat. 
Seamless aluminum tube. 
Adjustable mirror cell. 
Adjustable equatorial mounting. 
Clamping in both axes. 
Steel pedestal with legs that fold up for storage or trans- 
portation. 
Instructions. 
Shipping weight, approximately 65 lbs 


+ + FF HH OE 


+ 


$198.50 


RACK 
AND 
PINION 





Takes standard 1!4-inch eyepieces. Tube 
is of chrome plate; body is black crinkle 
finish. Will fitany size tube. $8.50 postpaid 


Diagonal holder for above. ..$1.00 postpaid fit any size tube. 


6-POWER ACHROMATIC FINDER 


fea 








Tinned 
TELESCOPES .,, 


SPACEK INSTRUMENT CO. 


featuring our 
SPACE K SERIES 


Backed by 25 years of experience in the scientific instrument 
field, we are proud to offer optical instruments of modern design, 
featuring excellent performance and sturdy construction to suit the 
budget of all amateur and professional astronomers. 


Guaranteed without reservation, our telescopes are sold by 
some of the finest dealers from coast to coast. You are assured of 
receiving American-made merchandise at a considerable saving. 


Check these outstanding features: 

* The optical systems are foolproof and adjusted at our factory to 
give brilliant images with the finest definition. 

* All mirrors are spherically corrected and polished, and are 
properly aluminized. 

* The tubes are seamless aluminum (not cardboard or fiber), and 
guaranteed not to warp nor to distort the optical systems. 

* The mountings are sturdy cast aluminum, precision machined 
and assembled to handle smoothly, permitting rotation in any 
direction for terrestrial or celestial use. 

* The tripod legs are of heavy-gauge steel and self-locking to 
eliminate accidental tipping. 

* Eyepieces are adjustable, easily operated, and free of binding 
and rack-and-pinion backlash 


SPACE K-6 (6-inch Equatorial) .................ccceecceee $198.50 
SPACE K-6 (6-inch without ae .$129.50 
you prefer to substitute your own optics, we can supply the 
SPACE K-6 without our 6-inch mirror, diagonal, and eyepieces. 
rerything else is furnished, including finder. 
SPACE K-4 (4-inch Equatorial) . 
SPACE K-3 (S-inch Equatorial) |... 6c ccc ce cnsesas $39.50 
SPACE K-SATELLITE (3-inch Altazimuth) .................. 


Prices are f.o.b. Pottstown, Pa. 


MIRROR 
\ CELLS 





Our finest quality mirror cells. Heavy rib 
design. Will support mirror without distor- 
tion. 6- and 8-inch cells are spring loaded. 
10-inch cell adjusted by means of push-pull 
machine bolts. 


Clear aperture 13/16 inch with Ramsden 6-inch cell.......... $6.50 postpaid 
eyepiece. Bracket is crinkle finish and will 8-inch cell.......... $10.50 postpaid 
$7.25 postpaid 10-inch cell.......... $19.50 £.0.b. Pottstown 


All prices subject to change. Write for free literature. DEALER INQUIRIES INVITED. 


SPACEK INSTRUMENT CO. 


1130 SEMBLING AVE. 
POTTSTOWN, PA. 
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Two Private Observatories in Texas 


: ww ‘ 
‘ 
; 





ASTRO-DOME, expert in the construction of observatory 
domes, has erected this 10-foot dome for an observatory at a 
home in Houston, Texas. The 8,000-pound dome is motor 
driven, rotating in a complete 360-degree circle, and has a 


full-sized entrance door. The double transverse shutters have 


TINSLEY LABORATORIES, expert in the produc- 
tion of precision instruments, has custom built 
this 24-inch Newtonian-Cassegrainian reflector 
for a private observatory in Odessa, Texas. It 
features a 4-inch telescope for photographic guid- 
ing. A 10-inch refractor owned by the customer 
is mounted parallel to the 24-inch reflector for 
auxiliary use. The reflector has a rugged skele- 
ton tube formed of a boxed center section and 
tubular struts. Its massive mounting is of the 
cross-axis type, on two piers, permitting continu- 
ous observing through the meridian. Driving 
motors, gear trains, the right-ascension worm, 
and 36-inch ring gear are all enclosed in dust- 
free housings, In every way, this instrument is of 
the highest professional quality, suitable for ob- 
servations in a number of important astronomical 
programs. Tinsley engineering insures its trouble- 


free operation for a lifetime. 


special snow guards — a new feature of all Astro-Domes, for 
we now have special equipment permitting us to fabricate 
the intricate shapes required. Astro-Domes come in sizes up 
to 72 feet in diameter, and can be designed to your specific 


needs. May we assist you with your installation? 





As experts in domes and telescopes, Astro-Dome and Tinsley Laboratories now make possible a complete observatory from telescope to 


housing at a cost that will be pleasantly reasonable. Write either company for details, which will be furnished without obligation. 


ASTRO-DOME manuracturine, INC. 


Box 217, Station A, Canton 5, Ohio 
Telephone: GLendale 4-2755 





Tinsley 


laboratories 
2530 Grove St., Berkeley 4, Calif. 
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